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From: 


A. A. Karatsuba, “On the zeros of arithmetic Dirichlet series without Euler 
product,” Izv. Ross. Akad. Nauk, Ser. Mat. 57 (5), 3-14 (1993) 


On the Zeros of the Davenport Heilbronn Function 
S. A. Gritsenko - Received May 15, 2016 - ISSN 0081-5438, Proceedings of the 
Steklov Institute of Mathematics, 2017, Vol. 296, pp. 65-87. 


We have: 


Let 


_ ¥10—2/5-2 
V5 —1 


and y; be a character modulo 5 such that y;(2) = i. 


The Davenport—Heilbronn function f(s) is defined by the equality 


— dine ie | — x(n) 
f(s) — y L(s,x1) za y. L(s, Xi): where L(s,x) ~ > eee 
n=l 








The function f(s) satisfies the Riemann-type functional equation 





7 | _ wy—s/2 fst1\._.. 
g(s)=g(1—s), where g(s) = (=) “r( _ 0) 


but there is no Euler product for it. 


(V10 — 2V5 — 2)/(V5 -—1) =k 


Input: 


V10-2¥V75 -2 


v5 -1 


Decimal approximation: 
0.2840790438404122960282918323931261690910880884457375827591626661 


0.28407904384....=« 


Alternate forms: 


_———_—- 


ily 10-2V5 -2V5 + ,/5(10-2V5) -2| 


= (1+ V5)(V10-2V5 -2] 


s[a-95 2(5+ V5) 


Minimal polynomial: 


x 42x°-6x*-2x41 


Expanded forms: 


V¥10-2V5 2 
V5 -1 v5 -1 





1 — 1/]., 1 
; 10-2¥5 +- 5(10-2V5) + >(-1-Vv5) 


4 


For ((((V(10-2V5) -2)((V5-1)))) = 8aG;  G = 0.011303146014 


Indeed: 


((((V(10-2V'5) -2) K(V5-1))))/(8) 


Input: 


¥ 10-2V5 -2 
¥5 -1 
Gir 


Result: 


yY10-2V5 -2 
8(v5 -1)x 


Decimal approximation: 
0.0113031460140052147973750129442035744685 7603 13920017808594909667 


0.01130314.... = g (gravitational coupling constant) 


Property: 


~2+V¥10-275 


8(-1+V5)a 


is a transcendental number 


Alternate forms: 


V¥10-2V5 -2V5+|5(10-2V5) -2 


2 T 


1+¥5 - \{ 2(5+ V5) 
7 lox 
-1- V5 +,/2(5+ V5) 


loz 


Expanded forms: 


1 V8 actuate eee 
ri O21 


l6xn 167 32 


y1o-2V5 - 1 


s(VS-1)a 4(V5-1)a 


Series representations: 


1 
“1 een = —k 
. ae ae ; -2+ 99-25 Ba[ 2 (0-25) 


(8 7) V5 - 1) . ox = * 
( ! on[-1+ VE Yea (2) 


; kj] Sit 

: ao, (->], (9-2 V5 | 
Vi0-2V¥5 -2 ~2+V9-2V5 deo 
om ana 


oo li en[-4 V4 
=0 ki 





(-1)F (-2), (10-2 V5 -z0f 2° 


“x ' k * 
¥10-2V5 -2 —2+VZ0 dro - 
(8x)(W5 -1) 


We note that: 


k _-k 
0 


(9-Zp)" Z, 


kt 


(=1)"| 
an[-ie Vn =< 


(((W(10-2V5) -2) K(V5-1)))*((2 i (sqrt(5) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 


2))) 
Input: 


V10-2V5 -2 295 = Del V5 -1)t+: ‘5-1 


ee} 


Exact result: 


[V 10-2V5 -2] (2i(v5 -1)t+¥5 -1) 


2(v5 - | y26-V5) -2| 


Plot: 











16-04-02" | O02 04 0.6 (t fram =0.7 to 0.7) 


— real part 
— imaginary part 


pis the imaginary unit 


Alternate form assuming t>0: 
iV10-2V5 ¢ 2it 


2(5-v¥5) - fa 5-V5) -2 


5(10-2¥5) - V¥10-2V5 


5a (5 - V5) -2 2(v5 -a)[) 266-¥5) -2| 


1 


se] 
$ 


+ 


vs -y| 2(5-v5) - J vs -y) 2(5-V5) -2| 


ir 


Alternate forms: 


5 (1+ ¥5) [ae J 2te- v5) V5 ~1] 


1 
— (1 +215f) 
Z 


1/2+it = real part of every nontrivial zero of the Riemann zeta function 


Derivative: 


[y10-2V5 -2}(2i(v5 -1)¢+ V5 ~1) 


il 


. (v5 - uf2{y 2(5-v5) - ] 


Indefinite integral: 


ofl 


ne 10-2V5 -2)(2i(V5 -1)¢+ 5-1) 


And again: 


dt= — 


(((V(10-2V5) -2)((2x)))*((2 i (sqrt(S) - 1) t + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 2))) 


= (1/2+it) 


Input: 


¥io-2V¥5 -2 2i(¥5-1)t+¥5 -1 


| ' 
= —+8f 
2X ! 2 
2| /266- ¥5) -2| 
Exact result: 
[\ 10-275 -2)(2i(Vv5 -1)¢+ 5 -1) 
>? II = sth 


sf | 215-V5) -21 


Alternate form assuming t and x are real: 





fis the imaginary unit 


Alternate form: 


(V5 -1)(1+2it) 


1 
— +t 
4x 2 


Alternate form assuming t and x are positive: 


2x+41=V5 
Expanded forms: 


5(10-2V5) t 10 - — i¥io-2V5 t 


Frey ony ot 


[eae fina 


: 


ivSt it V5 1 1 


~ + 
aX AX 4x 4x 2 





Solutions: 


x #0 


fa | =- 


ola 


Po | 


es nny e ve ais eee 


Decimal approximation: 
0.6180339887498948482045868343656381177203091798057628621354486227 


0.6180339887.... = 


Solution for the variable x: 


~9iV5 t4+2it-V5 +1 
ee 


=—2=-41t 


Implicit derivatives: 


ax(t) 2(-1+V5 -2x)x 
ot (-14+ V5) (-i+ 20) 








at(x) (-1+¥V5)(-i+20) 


Ox a(-14V5 -2x)x 
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From: 


Asymptotic formule in combinatory analysis — Srinivasa Ramanujan and G. H. 
Hardy - Proceedings of the London Mathematical Society, 2, X VII, 1918, 75 — 115 


A mathematics work is like a painting. Let's just imagine it's with colors we can't see. 
Maybe there is someone else who can see the painting and understand it too. And it 
will be important to them. There are patterns in everything. In mathematics these 
patterns reveal themselves in the most incredible forms. For me, mathematics is 
everything. I do all this because I have to: I see it. An equation means nothing to me 
if it does not express a thought of God. (Srinivasa Ramanujan) 


We have: 





(1.53) C=2n/V6=7/2, A= 





where D is any number greater than 





The next step is naturally to direct our attention to the singular point of f(z) next in 
importance after that at r = 1, viz., that at r = —1; and to subtract from f(r) a second 
auxiliary function, related to this point as F(x) is to r = 1. No new difficulty of principle 


is involved, and we find that 
7 1 d eCAn (— 1 ‘ig d e2 CAn 
«On /Idn \ Ay In dn An 


where D is now any number greater than sC0 . It now becomes obvious why our earlier 
approximation gave errors alternately of excess and of defect. 











(1.61) p(n) + O(ePv), 
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where PD is any number greater than 


5C = 574/(3). 


1/e(Pi*sqrt(2/3)) 


Input 
1, ie 
£ : 3 


Result 


xV6 


oe 
Decimal approximation 
0.9436474295889496468632 107667680295 165896340625854406425454040771 


0.94364742.... 


For d/dn = 1, we have: 


1/(2Pisqrt2) exp((((Pisqrt(2/3))sqrt(200-1/24))))/(sqrt(200-1/24))+((- 
1)4200)/(2Pi)exp((((1/2*Pisqrt(2/3))sqrt(200-1/24))))/(sqrt(200- 
1/24))+(e*(0.94364742sqrt(200))) 
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Input interpretation 


ce 2] [200 2 
\ 24 
i. {2 |] 1 
(-1)"" anl(2+ 3] “ 4 0.94364742 ¥200 
He 


AN 





200 — + 
24 


Result 
4.50459055654117... x 10° 


4.50459055654117...*10"° 


Alternative representations 


mf EN) ftb Nao 
}200- 2 (22V¥2) | 200 - 5° (2m) 
sean oMVENV>"-3). 


200 - 2. (21 V2) 
“EVRA 


| 200 - + (27) 7 
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Ae) th ENS), 
| 200 — =. + (2nV¥2) | 200 — =~ 1 (27) 
orn “ARV \ =a) 


200 - 2. (2x v2) 
ee foeie 
d-P43647 ¥ 00 


200-3 (277) 


| 


aff} {00-5} ef} (n= B ]9™ 
———. 8 
| 200 - + + (22V2) | 200 - 5 (27) 
2 


Pe 943647 v 200 = 


+4 


a 
—-1+ coth| 0.471824 vy 200 


ent ¢ [200-3 |v” } 200 — + a iy co fam 2 ar mal 
(2m) | 200 - ~ (27V2) ,/200- >- 


p(200), for d/dn = 0.08819889355 : 


(1/(2Pisqrt2)*0.088 19889355 *(exp((Pisqrt(2/3 ))sqrt(200-1/24))/(sqrt(200-1/24)))+((- 
1)4200)/(2P1)*0.088 19889355 *exp(((((1/2(Pisqrt(2/3)))sqrt(200-1/24)))))/(sqrt(200- 
1/24))+(e(0.943sqrt(200)))) 
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Input interpretation 


eae f 2] 20-3] 3), 200-3] 
0.0861989 


1 
InV¥2 a L 
34 
1 
ayo eat |] V20-3 | 
(-1y + 0-943 ¥ 200 
AR 


O.06861989 
200 — t. 
7) 24 


Result 

3.97299988437366005674592244864253726149707623460391719790726... x 
10/4 

3.97299988437...*10'* = p(200) 


Alternative representations 


0.0881989 ex fz | | 200 - 7 | 


/200- =" (27 V2) 
—_ ( 2] | 200 - a |) _ 
oe Fs + Pe ¥200 


oe 
200 - - (27) 
89 7 121 fa00- 4 
9.088199 ex 4 | 200 ‘| 
——— os 


[no-3 env 
[o.0201989 ex ( 3] 200- 3 |}-0" 1200 - 


/200- + (2m) -~ 
24 
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| ft 
oossisesenaltr 3 | 200-2 ‘AR 200 — 4 
+ 
| 200 - 2 (2nV2) 
Lia f lly | 200 - = } (-1)™" 
| 0.943 ¥ 200 
Ss + - 
200 — 7 (2m) 
a 2) tee 1 
0.0881999 exp fz | | 200 : 
> 
/200- % (2nv2) 
[o.0281989 ex + | 4 [200-2] (-1)° 
2  ; re). ae 
oe 7 (2m) 


0.0881989 ex a | 200 — 7 | 
SSS Sa 


200 - 2. (2x V2) 
[0.0201989 ex f rs | | 200 - 3 Ja 
| . | 4 po ¥200 _ 
200- + (27) 
24 
exn| 2 2 _ 1 f-_ 4,200 
, 0881989 ex at 200 — -- | 1) 
ee ee CE. | 
~1+ coth(0.4715 ¥ 200 } 
—— | (2m) | 200- + 
24 
0.0881989 oossisesennfr | 2 200-2 200 - 7 | 


(2mV¥2),/ 200-2. 
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p(100): 


(1/(2Pisqrt2)*0.123278387713*(exp((Pisqrt(2/3))sqrt(100-1/24))/(sqrt(100- 
1/24)))+((-1)4100)/(2P1)*0.123278387713*exp(((((1/2(Pisqrt(2/3 )))sqrt(1 00- 
1/24)))))/(sqrt(1 OO-1/24))+(e4(0.943sqrt(100)))) 


Input interpretation 








0.1232715 — ht 
2 WY 
f100— + 
24 
exp E Ht Ip 100 — + 
(-1)"™ 2|" ¥ 3 24 __ 
0.1232715 = oi a 4 0943 5 100 
100 — + 


Result 
1.905696... x 10° 
1.905696...*10° = p(100) 


Alternative representations 


oazsarzena|(x 3 | f 100-2 a) [ro0- 2 | 
a2 
| 100 - =. (22V2) 


— ( A / 100 - 7 } (—1)100 
RA, 09430100 


| 100 — 7 (27) 
oazszrzene|lx || /100- 2 ‘A fr00- 2] 


a 
100 — - (27V2) 
[0 wnaraen ri? | 100 — 7 } (—1)200 


| 100 - oF (27) 


0. oazszrzena|(x 3 | /100- 2 J2), 
}100--° (27 V2) 


|E- i 
eH 


[0 123272 ca ( 


| 100 - =. (2m) 
4 pox) 
24 


(2x V2) 


47 } 100 - + 2 }]-v 
0.943 7100 
a a a IE 


Q 


0.123272 ments) 


100 — + 
24 


O. 123272 exp} * 100 — + |} ¢—1)1 
“ 30:943-¥ 100 


| 100 — = (2 77) 


19 


0.123272 exo ‘A } 100 - 7 | 
EE = a 


/100--° (27V2) 


[o.za272 xo |. | = | } 100 — + | Dai 
iz 3 24 — 
0.943 100 
100 - + (22) 
24 
0.123272 en x |* | 100-4 | 
7) z 3 24 
ee oo ooo 
~1+ coth(0.4715 ¥ 100 
(2m)_/100- + 
24 
0.123272 xf /= /1900-+4 | 
3 24 


(2V2),/100-~. 


1 + 


p(50): 


(1/(2Pisqrt2)* 0.171318562395*(exp((Pisqrt(2/3))sqrt(S0-1/24))/(sqrt(S0-1/24)))+((- 
1)450)/(2P1)* 0.171318562395*exp(((((1/2(Pisqrt(2/3)))sqrt(S0-1/24)))))/(sqrt(S0- 
1/24))+(e(0.943sqrt(50)))) 


20 


Input interpretation 


na{e [3] fo] 


0.170771 —  ——_— + 





ArYV2 





O.1/0771 


Result 
9.04226... x 10° 


2.04226...*10° = p(50) 


Alternative representations 


0.170771 exp J] /50- 7 | 
es - + 
| 50 - “, (27V2) 


[70771 ex} |. 4 50 - mi \J-0 
en, Se ee ¥5O 


Eka, 
[50-=- (2n) 
0.170771 ex } 2 af so- 2 
24 
——__ +: °° °° « 
/50 -_+ (2rV2) 
24 
70771 ex Hi [so- 2 ]}-® 
2 3 | 24 |] 
en ee ae. ee Be | 
1 
[50-5- (2z) 


21 


2 _.1 
(=) mle : | _ _ En 
= 1) | | | 0.943 50 
+e 
AN 


= | 


0470771 ex fi 50 - | 
+1 + 
[50-2 (2nv2) 
oa70771 ex [> 4 so- 2 |} 0 
: mes , | 0.943 V50 
ee = 
[50-=- (27) 
0.170771 | ‘A | 
expla {2 |./50- 
{50-— (20v2) 
[0 veel [ r|2),/s | 50 -i]}. (—1)°8 
MN, 0.94350 
[50-2- (2m) 


0.170771 oaro7rene (x 3 | 50-2 ih, 50 — a | 
be 
50-2. 2nv2) 
[o.ar0rn cf | J] 59— + \|- 1) 
Z i 3 4 = 
BB gg ee 


50 - (2m) 


= 1 a 
. sara Hie pr 1) 


~1+ coth(0.4715 y 50 ) 


0.170771 oaro7rienle 3 30-2 | 2 s0-2) 
(27 v2) 50-2, 


4+ 


1+ 


_1 
(27) =r 


22 


p(25): 


(1/(2Pisqrt2)* 0.23383 1214549*(exp((Pisqrt(2/3))sqrt(25-1/24))/(sqrt(25-1/24)))+((- 
1)425)/(2P1)* 0.233831214549*exp(((((1/2(Pisqrt(2/3)))sqrt(25-1/24)))))/(sqrt(25- 
1/24))+(e(0.943sqrt(25)))) 


Input interpretation 


xa ‘A 25 ~ 94 | 


0.223461 — -——s—S + 
V 25-4 
24 


2? sam MELEE oc 





2nV2 


0.225461 


25 - 5, 


Result 
1958.00... 


1958 = p(25) 


23 


Alternative representations 


0.223481 ex fz | | 25 - 4 
$$ Et 
[25 - J, (2xv2) 
fo. 223481 al: ( 7), | 25 er | (-1)" 
0.943725 
a ee ___ FT _igg = 
| 25 — 5, (2m) 
0.223481 | ‘A | - 
: | Expl 7) | 25-54 
(aes 5, (20 V2) 
[0.20040 caf f 4 25 — =~ } (-1° | 
9 ew for a - | = 
| 25 — 5, (27) : 


0.223481 ex fz | }25- a | 
SSS + 
[25 -- (2xV2) 
[0.20040 ca f : | 35 - = } (-1)5 
| 0.943. ¥25 
OS ,m,m,mDmUmUmU!UDUDUULU + 
} 25 - a (2m) 
0.225481 ex fz F | 25 — 7 | 
SS ee 


J25-~. (2nv2) 
[0.20040 ca f fz), | 25 — 2 } (-1)25 
ON RT 4 e943 W235 


J25- a (2m) 


4 


24 


i [+ 


0.223481 cx H | 25 - | 
a eS. 
ee 
}25—- 2. (21 ¥2) 
[o.220401 exp} [ Bi 25 - mac 1) 
2 3 24 —_— 
+ ae W245 = 


125 - 7 (27) 
0.223481 en nf? fa5—+ |v" 
q 2 3 24 
$$ =p 


: 


1 + ———________ + 
—1+ coth(0.4715 y 25 
| (2m) ./25- + 
24 
0.223481 eof 25 | 
24 


(27V2),/ 25-2. 


From the mean between the following terms: 
0.0881989 ; 0.1232715 ; 0.1232715 ; 0.170771 ; 0.170771 ; 0.223481 


we obtain: 


1/3((0.0881989 / 0.1232715) + (0.1232715 / 0.170771) + (0.170771 / 0.22348 1)) 


Input interpretation 





1 -(— ees O.1232715 ———— | 
—— ———— be 
3 40. 1232715 0.1/0/771 0.223461 


25 


Result 
0.73382620172540965558 1076838 1861844365982 156425855233756232006595 


0.7338262017.... 


Or, we have also: 


((1/(2Pisqrt2)(exp((Pisqrt(2/3))sqrt(200-1/24))/(sqrt(200-1/24)))+((- 
1)4200)/(2Pi)exp(((((1/2(Pisqrt(2/3)))sqrt(200-1/24)))))/(sqrt(200- 
1/24))-+(e(0.943sqrt(200))))) 1/(200*0.0566900535672) 


Input interpretation 


l alt a Vo 2 | L& ie” ale ( ‘A Vo z | : 
2nv2 l 900 — 1 an | 909 — + 
| 24 24 


90-943 V200 | 
200 « 0.0566900535672 


Result 
3,.97299902939058180926042309342245927743729519978577010743331... x 
10/4 


3.972999029...*10'* = p(200) 


Alternative representations 


cally Woe ; 
1 jou _ | = 200-3, 
\ i ae ; ; | [00 
4 p43. ¥ 200 
(2nV¥2 J ‘200-2 (2m) J 200- 35 
_ 200 ~ 0. 05669005356720000 7 
5 
enl{-/ 2 | = “ij 200-35 -1;7 cxf [x | 2 2) 200-35 | 
(2n¥2 Ry ‘200-2 (27) J 200- or 


200 © 0.05669005356720000 


26 


few) fen = cay i 
| on ae ee | 200 1 
al be | | 200-2 — d (=1) cx 3 + | 2) | 200- 4 
AUN VE TEN IN 8) 0.943200 
foe: ig =a y 


(2n¥2 FR 200-3). (27) ‘| 200- 3 
200 - 0.05669005356720000 7 
] fp | fo fo 4 
; ; cxf} iv \ : J 200-34 x |-n? 1;74 . ef \ = \ 200- 34 J 
~1+coth(0.4715 ¥ 200 } ; 
(27) \ 200-35 (2x ¥2 J 200-3, 


ail 3 l 200-34 | iol aol 4 V3 lV 200-34 | 
OP | Pp ol | 


11.33801071344000 


fo Ae fo Aas 

_ 

“34 | _1i 

(2x V2), 200 (2m) ,) 200-3, 


ail 


200 - 0.05669005356720000 


a. t. Geo o PEa 
| nn ] 7,200 | 2 ae 
200- —— (-1)°"" exp] 5 ix | 
V Bi 2 Hk v3 = }y 2 | eT 
+ + 943 ¥ 200 


= 


I 
= ony | tt 
(20 v2) 200) (27) ,/ 200 34 


\ oN 


200 ~ 0.05669005356720000 


+ els v 20 


((1/(2Pisqrt2)*(exp((Pisqrt(2/3))sqrt(1 00-1/24))/(sqrt(100-1/24)))+((- 
1)4100)/(2Pi)*exp(((((1/2(Pisqrt(2/3)))sqrt(1 00-1/24)))))/(sqrt(100- 
1/24))+(e(0.943sqrt(100)))))* 1/100*0.0811172) 


Input interpretation 


2H V2 


“Ja 


> cae el 2) ‘ ji JW°- 3) sovm 


h100— + 
a4 


27 


1 


100 = O.0811172 


Result 
1.90569337124624187385 102551495222450341412171714980259009919... 
10° 


1.9056933712...*10° = p(100) 


Alternative representations 


ae a Fa a 

2 1 4.100 2 

exp||a./ = [/ 100-— (=1) ex 

| ¥3 l a | iE |: \3 3] “24 bi 0.943 y100 
+ tl 


a. —_ 1 
(2rV2 J 100-3, (27) "i 100-5, 


100. 0.08111/72 


Pier wk) — bhele ws) 3 


(2x v2) | 100-2, 100-35 24 (27) [100-2 100-35 | 9.43 


100 « 0.0811172 ~ Jog(w 





- f2 | faqp 2) ¢qt00 | 
en ay P \ 100 24 . (=-1) exp| 2 ri \) 100 . Pere Jam 
eo =e, 


fo fo 
(2rV2 Ry 100-3, (27) i 100- 
100 = 0.0811172 


re es 100 fo I oe 

3 cxf "3 ¥ 100-54 |(-)) cxf | 3 \ 3 ye | 

* ~1+coth(0.4715 ¥100 } roe * —_— Poa | 
(2) ,/ 100- (2xV¥2),} 100-5, 
B.111/72 


— 1 ‘en a. 
cx|[ry 3 \ 100-5, | eh 100 cxf 3 + V 3 _ ~ 24 3 ; 0.943 100 
ig 


i- 
+ 


__ re | 
(2nV2),} 100-3, (2) J 100- 3 
100. 0.0811172 7 
called 3 fy 0-2 V3 3] 0-2 ; +I, cy” aie V3 }y _ 0,943. 100 
(2nV¥2 ) | 100-2 100-3, (27) 100-5 


100 0.08111/2 
28 


((1/(2Pisqrt2)*(exp((Pisqrt(2/3))sqrt(50-1/24))/(sqrt(50-1/24)))-+((- 
1)450)/(2Pi)*exp(((((1/2(Pisqrt(2/3)))sqrt(50-1/24)))))/(sqrt(50- 
1/24))+(e9(0.943sqrt(50)))))* 1/(50*0.116742) 


Input interpretation 


nfo) 


Inve 





1 
20 50 = 0.116742 


—, 
_ 
“EN 
tl 
ro 
on 
"tT 
—,, 
—— 
im oe 
a 
7 
_ 
_ 
LP 
a 
| 
ica | 
_ 
Pi 
| 
wo 
fs 
lad 
a 
| 
S| 


Result 
904295,267350992061301406565 105817764687919607399142327948929572773 


204225.26735.... = p(50) 


Alternative representations 


exp| (xf 2 |} 50-1 21°" exp| 2a. 2 |} 50-2 
Py | V 3 \ ~ Dal —"i P 2/° V 3 V er! 


—§—$<<. 7 + eos y 50 
[2a v2 | J o— a (27) J 50— a 
50 - 0.116742 - 
| A 1 | 1 | th I fp 1 } 
ex |x = lV 10-34 | (=) exp{3 [= 7 ly 50-55 | 
SS we 
— “if | — 
(202) \ 50-3, (27) 7 50- rT 
50 - 0.116742 
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] 


‘a fo i 
oie! | iso 7,50 oenl 2] f 2 | peg 
called 3 fy sea V2 a aL) 24 (-1)"" exp 2/7 a IV oH 24 | 9.943 "50 


| l 
= oe) | 59-— 
(2 V2), ‘0-2 (2m) [50-54 





90 « O. 116742 


fy a Ra at 
Le [50-2 -1)? | [50-2 
~1+coth(0.4715 ¥'50 ) fa i ie) | 
(27) 10-34 j2nV2 ly 50-3. 
5,0a/ 1 


[> \ | > 
cx||= : \ 50-3, ) (-17°" cl 3 J 7 | {0-25 50-35 | . 0.94350 
Sg es 


i. a 


= 
(2x NZ) 50-3, (2a | 50-34 


50. 0.116742 


fa) f ) | 


- 


] 
“34 4) fog 2 
(22 V2) 50 (2m) | 50-3, 


50 « 0.116742 


((1/(2Pisqrt2)*(exp((Pisqrt(2/3))sqrt(25- 1/24))/(sqrt(25-1/24)))+(- 
1)425)/(2P1)*exp(((((1/2(Pisqrt(2/3)))sqrt(25-1/24)))))/(sqrt(25- 
1/24))+(e4(0.943sqrt(25)))))* 1/(25*0.171064) 


Input interpretation 


on V2 [a 


7 
13 coe AV EN ( {2 ))2 s-2| aE 1 
( 0.0435 y25 
+e —________ 
25 «0.171064 
ye, A 
2} 
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Result 
1957.99493665785009802975 79305575097 744336179313577846860379482449 


1957.994936.... = p(25) 


Alternative representations 





2 | Ip 
Exp 2h 25-25 (=1) exp |: an Ios _ 
lh VN | V3 \ J, 90.943 V25 
(2xV2),] 2535 (27) 25-25 
25 - 0.171064 - 
ex |= J Al a 25 2 fa 
a5 (-1) cxf 3 +f iy | 25- 2-4, 
\ ¥ ¥ aa V z Y : y 
(2n¥2 Ry 25-35 (27) J 25-35 | A715 
25 - 0.171064 ~ Jogcw) 
— 
cx» s | | 25- rn | {= > exp| = A - 2 2\J 234 _ 
WN EN * a Vays 4 pl 243V25 
(2nV2),J 25—b (2m) J 25-2 
25 » 0.171064 7 
— 
: cx “2 = "haa - |- 1)? cxf | 1 a ind 
— + a 
~l+coth(0.4715 ¥25 | | ] 
| | (27) j25- 2 (20V¥2) 25-35 
\ \ 
4.2766 
fe fa) foe 2 25 
exp! |a./ > | | oe | (=1) cx 3 [xy | 3] 5-2] 
| a VV oe 0.943 725 
(2n¥2 J 25-3. (2m) | 25-55 
25 - 0.171064 7 
1 » gi ee I 13 
oft EN=R) AEN) ac 
( 1 | of EL 4 70-943 ¥ 25 
(20¥2 ) \ 25-34 (27) } 25-35 | 
25 « 0.171064 | 
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From the mean of the following terms: 


1/3((A/(200*0.0566900535672))/(1/(100*0.0811172))) + 
((1/(100*0.0811172))/1/(50*0.116742)))+(1/(50*0.116742))/(1/(25*0.171064)))) 


Input interpretation 


, l l 1 
1 | 200.0.0566900535672 10» 0.08111 72 oO:0.116742 
l l l 
1000.0811172 oO 0.116742 20" 0.171064 








Result 
0.7225638389155281867871331716637384785588054123177447167346600515 


().72256383891.... 
We have that: 


x/0.72256383891 = 0.0881989 


Input interpretation 


x 


—— = 0.0881989 
0.72256383891 


Result 
1.3839607605 x = 0.0881989 
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Plot 


ee 


Alternate form 
1.3839607605 x — 0.0881989 = 0 


Solution 
xX = 0.0637293 


0.0637293 
Indeed, we have also: 


((1/(2Pisqrt2)(0.06372924807/0.722563)(exp((Pisqrt(2/3 ))sqrt(200-1/24))/(sqrt(200- 
1/24)))+1/(2P1)(0.06372924807/0.722563 )exp(((1/2(Pisqrt(2/3))sqrt(200- 
1/24))))/(sqrt(200-1/24))+(e4(0.943sqrt(200))))) 


Input interpretation 


xa|{r 4 200 - . 
1 0.06372924807 3}\ 24 


dnV2 _—0.722563 
200 — + 
24 
xo |. : | | 200 — | 
1 0.06372924807 P 90943 900° 


ai 0.722563 
200 = — 
24 





-+ 


Result 
3.97299902962343222994161585961555874355465237980390768142503... x 
10/4 


3.972999029623...*10'* = p(200) 


Alternative representations 


oossraszena|ix 3 | /200- 2 nf? | ao 3) oossraszene| fr 3 | f2m0- 2 | rf? | wo- 3) 
[o-72056 i200 — 2 3 |(2nv3) [0.72286 [200 3, |c2m 
ino 3] [200 2) 

0943 v200 + 
[0.7286 | 200 ~ ~. ; ex V2) 
00637292 exe ( 3] [200-2 _ 
7 Sto 


+ WH’ fOr qd 
[o-7a256 } 200 - 2 ; Jen a 





= 722563 [ooo Tome ecko 7 722563 _| 200 - = ae 
icine, i j 200 — >. a 
Pa ¥ 200° a, 
[o-7a2s6 | 200 — a |jenv3 V2) 
o.0697292e7 | iH [200-2 
az 3 34 — 
———S—— rs gts 200 
[0.72056 200 - + Jam 
24 


34 


00637292 xe le | | 200 7 
es: a | 
[0-726 [200 3; (an V3) 
00637292 x9 f H [200 2) 
2 4 24 roe 
: 0.943 y¥ 200 
——— = 
[72256 | 200 — 1 Jax 
24 
00637292 6x9} | 2 [200 2) 
2 2 3 a4 


1 + + ——---.’ —aOmOooa-—_»\70t 


~14 coth/0.4715 Vv 200 | 
| 0.722563 (22) | 200- - 


! | be 4 she 
0637292 x9 rs 200 4 


0.722563 (21 V2) ,/ 200 - >- 
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Series representations 


, 12 | fagp_ 2 
00637292 xe 4 200 4 
a 5 
[o-7a2s6 | 200 - = |joxv2) 
o.06a7a92 exe [a A [200-2 
a/ Ya 24 __ 
0.943 y 200 
ss __ . , = 
[o-72256 | 200 - =. Jam 


| | | | | | : 
O.0440904 exp] 7 exp] iz a EXP] £7 a, x 


| Ki +k2 2 k 4799 Kk -ki-k 1 1 
* a 


1 ! 
k, =0ky=0 ky! Ko! 


arg(2 — xX) 
0.0440994 exp(i Tv 1 
, AN 


. ar 2 _ x) arg| =" _ x 
cafe fe Be 


2H 


k, =0k2=0 
of (=I) (2= x x*(-1) 
x a 


k=0 k! 
a 
explix |= —" llexp ix | ——————_| IV x 
a 20 
om om os 1 | 
: k tkot kat (-1)"1*2 seule (2- x)! 
Kk, =0k5=0k5=0 ky Ky! ka! 


Avy k 1 it | 
(Feast (3), Ca ae) 
3A Zk) Ztky 


nnn 


i k y-k(_1 
| (— 1)" (2- x) x* ( “ 
k 


= k! 
eo {-1)t (#222 — x)" x (- 3) 
» k! 2 | for (x eR an | 
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mle ed q {= i) =) 
0-943 V 200 7 
[o-72256 [20 Jen 
4799 


c 0440994 afr aS “lJ c eae 
a (—1yF1+k2 (< - x) 1 Es -x)? yk -k2 Gas (-2),. 
7 + 
k,) =0k=0 | ky! kg! 
0.0440994 exp(i K a 
arg( = - ee =| _ 


1 
fxn a 


co oo (—1jFite2 (2 - x)" 





q 
oe ky! ka! 
oo (- 1) (2- xk x*(- 7), 
x + 
k! 
470 
( th af eee "|| 2 
sexe Je CS a 
an 
= eed 1 (4799 ks 
14 | = 
a ek a a (gen 





SSS ik 
xcta-ks 7, , (0.943 200 ) (- | 3, )/ 


4700 -x| 
24 | Vx- 


ac Se aol ae 2 


| o (-1% (2-x) x*(- ah | 


an k! 
,_ayk ( 4799 kK oky 1 

—— | ai i or OF | | | Lh) 

oS k! , 


38 


39 


Te 722563 “fort 
47o0 


pommeem ae Lio 


ox om (—1j*1+*2 (2 - x)" ies - x)? xH-k Gas (-5),. | 
+ 


24 
ki! kp! 


3 


Kk, =0k5=0 
arg(2— Xx) 
0.0440994 exp(i . | a= | 
: 2m 


1 arg( = — x) arg( 2 - x] , 
oe as he — oe |) epen a Vx 
ane ks : i 
oo og (—1y*1+*2 & - x)" bs - x] Z x k, -ko =e. (-3),, 
Kk, =0k5=0 

= (1) @sx) x" or 

x a * EE 
k! 

any 


sexe Is fie Ye 


2H 


Phe) 


pp 


Ky == ks =0ks =i) 


<1, 00058)63), (3), 





4799 k 
ay (- ki tka tks (2 — x) — -x) 3 
2 


fin Sf Ev 


3 ie ia al nah 


k=0 kK! 

ak (4799 MK ky 1 
— - x] x ear — . 
k=0 k! . 
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For p(100): 


((1/(2Pisqrt2)(0.08907 13/0.722563)(exp((Pisqrt(2/3))sqrt(1 00-1/24))/(sqrt(100- 
1/24)))+1/(2P1)(0.08907 13/0.722563 )exp(((1/2(Pisqrt(2/3 ))sqrt(100- 
1/24))))/(sqrt(1 00-1/24))+(e4(0.943sqrt(100))))) 


Input interpretation 


aang “AY 3 WV" 3) 


onV2 0.722563 | 
100 = + 
24 
x9 |. | : | | 100 - 7 | 
1 O.089071S VL toy OT) 4 p43 V100 





2m 0.722563 | ; 
100 = — 
24 


Result 


1.9056929853794480678 1075427301 158326782035908690122948527610... x 
10° 


1.905692985...*10° = p(100) 


Alternative representations 


O.0890713 ooesorisen|lx 3 | f 100-2 3] } 100 - — ay 0.0890713 oossorisenn|t fe 2 | / 100-2 | f J2), | 100 - ). 
[o-722569 100 — + | 2nV2) [o 722563 } 100 - + Jen 
_ O.0890713 exo /2] ; 100 - | 
0.9435 v¥ 100 
€ — === <a ; 
[o-72256 ! 100 - a - 
0.0890713 oossorisenn{ [ry 3 | / 100-2 | /2] | 100 - an 
[o-72256 100 - 4 ; Jen 
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00890713 exe | 4  W2%-a | oossorisenn| [rf 3 | f100- 2 | Hi 0-3) 
24 24 
[o-722863 | }100- + 3 (env) (0.72286 fr00- 3, }e2m 
oossorisene 2100-2] i wo 5} 
0.943 100 
££ — 
[erase [r00- 2, anv) 
oossorisenn| [ry 3 | f 100-2 | | 2 4 roo) 
70:943 ¥ 100 
[o-72863 | } 100 - + |e rm) 
24 


eae Pace mee 
00890713 exe 4 | 100 4 
ey 
[0.72286 100 - + 3; |(env2) 
00890713 ex f H [100 2) 
z 3 | 24 ee 
| 0.943 ¥ 100 
$$ ir = 
[72256 ! 100 — 1 Jen 
24 
00890718 exp } 2 [100-2 
9 2 J 3 24 
a 
~14 coth(0.4715 v 100 
+ coth| 0.722563 (2x) || 100 = 2. 
ooesonisennfr | 2 f100- 2 E 100-2) 
a4 
0.722563 (27 V2) ,/ 100 - >- 


L I 


1 + 
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For p(50): 


((1/(2Pisqrt2)(0.123393/0.722563)(exp((Pisqrt(2/3 ))sqrt(S0-1/24))/(sqrt(S0- 


1/24)))+1/(2P1)(0.123393/0.722563 )exp(((1/2(Pisqrt(2/3))sqrt(S0-1/24))))/(sqrt(S0- 
1/24))+(e(0.943sqrt(50))))) 


Input interpretation 


ex[ VN 50- + | 
l 0.123393 : a4 
—— oT 
anV¥2 0.722563 = 
1 0.123393 a2 3 | 50-2 | f Le 


] 10.943 50 
al Fl 


2 
2n 0.722563 fap 


Result 
204226.04367036959907049559102006955611310341140145526469627882557 








sa 





204226.04367036.... ¥ p(50) 


Alternative representations 


2 1 1 
0.123393 cx ‘A 50 - 3 0.123393 oazssssena|t[r | 3 |,|50- 2] | J?) 50 - a 
Tt 
| leq 1 , icq 2 |i 
[0.720569 50 - |(2n v3) V2) [o-72256 50) Jem 
0.123393 erat = | 
p:943.V 50 


[o 722563 


0.123393 oazsasseny{ ifr 3 |\/ 50-2] | J?) 50- 
[o-72256 150 — 


(2rV2) 


alk 
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= I 


oszszsse|(x |? | 50-2, J? },\s Iso -4] 0123399 xe } | ] 50 - | 
$+ 
[o-7a2s6 js0~ 3 |(2=V2) [o-722563, | 50 -4 ex 
oazsessenaffr 3] (50-2 | r (2) {50- | 50 ) 
e943 N50 _ 


[0.722863 50 | 50 -£ Jerva) 
oazsessen [ry 3 | / 50-2 | f r)2),/s 150 “ay. 
0-943. V50 


[o-72056 50-24 |e rr) 


Lh : i 


0123999 exp /?] | 0-3) 0.123393 ca v2) f50- 50 a 
[o-7a2s6 | so- 4 (2 V2) 722563 | 50 A Jem 
| 5 | 


pl: 943.V 50 —14 
=1 + coth| (0.4715 V5 


0.123393 oazssssenpie 2 50-2 | m2 } 50 “s) © 0.123393 oazsessexplr | 2 50-2 | [2 | so -> = 
_1 _i 
0.722563 (27) | 50- 2 0.722563 (27 V2), og 











We have that: 
— 
; d [ern (-1)" d [ e20* - Da 
p(n) = Ia an (5 Re. ~) 4 ox dn\ Xr, aed (i ), 


From which, we obtain: 
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1/(2Pisqrt2)* (partial derivative of n)* ((e*(C*A)/(A)))+1/(2P1)* partial derivative of n 
((exp(1/2*C*))/(A))) + e*(D* saqrt(n)) 


Input interpretation 





‘1 
C1 : exp( — C A} = 
1 e 1 d Pl | F 
n(n)x —+—x—In ks ee L 
anv A o2n an A 
Result 
pC AW2 P De? ba ” 
A 2Wn | € 
be ees 
2m 2V¥2mrA 
Alternate forms 
1 Dvn 
mi 


4rA 


2 Vn GEN V2 Vn ef +4D1 eDVn 
Agra Vn 


Series expansion at n=0 





D 9 pil Aye + z) et} i DP I 
EL 
4avn 4an 


DPv¥n Din Dn? pen? Din? _ , 
+ —— + + + + O|N 
OH 24 06 a 4607 £28807 














(PuISeUx Series) 
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Derivative 


f (CAV2 p ,DVAn oF 
+ = CA Vn (pa/ 
a) a 2Vin e _ de [Dvn =1) 


aa a—<—<—<—<$ — 
an| 2m 2V2nA Bane? 








Indefinite integral 


ip pl Vn pit Ay? 





— CA 
29Vn i € 
ee ey 


20 a 2m 


on pele 4 V3 neo! rae e? Wh 


4a 





an = 





From: 


pit Ay? D pl Vn 





— CA 
il Vn e 
a Le 


2m 2V¥2qmrA 


we obtain: 





(((e4((((Pisqrt(2/3))sqrt(200-1/24))))/(sqrt(200-1/24))/2)/(sqrt(200-1/24))+(0.943 
e(0.943 sqrt(200)))/(2sqrt(200)))/(27)+e*(((Pisqrt(2/3 ))sqrt(200- 
1/24)))/(2sqrt(2)n(sqrt(200-1/24)))) 











Input 
in ¥2/3 |v 200-1/24 
1 e! f 
2 —<—=— 
| 1 ——— 
, oT 0.943 ¢0.943 ¥200 
————— + 
| 1 2 WV 20) r_——, | 
\ 200 34 e™ V 2/3 |¥ 200-1/24 
—— le + 
Xr 
2V¥22_/200- + 
24 
Result 


4.72984339525761... x 10!4 


4.729843395...*10'° 
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Series representations 





42/3 |4/200-1/24 nie 
a {3 | 0.943 9-8-3943 v 200 


| 1 2¥200 


1) 200-35 1 200-35 2 eV 200-1/24 x V2/3 
7 _—_—— er —- = 
20 
| a 
2V2n | 200 - 5; 
© (-1)> (- = (200 — zp)* 25" 
0.5 oarisena 943Vz >" . 
k! 
kM k=0 
oo (—1)F (-1), (2 29)* 25° 
7 ie St 
= » k! 
| 109 k 2 
x (- 1 (-3), (42? - 20)" z9" 
' + 
— k! 
— S 3 
k, =0ky=0 
k 4k ] 1 2 k, (4799 _ \k2 _-k1-K2 
laa te ae ae & - 20)" | 24 - 20] 20 
kiko! 
(—jp ies oh (- ele (2- zo)! (200 — zy)" Zo -k)-K2 
ae ki! kp! 
EXP] 7 V Zo >> 3 
ky =0k2=0 
ykitke (_1 1) (2 _ »\ki (4299 _ ,. \K2 ki -ke 
Ss abe aa a | 24 - 20] “0 
ki! Ko! 
ky =0k=0 
(#82 (=) (= Dig (Sa 7 20) | (200-20)? 200 
ky! ko! 
, = TOO kK OE 
eo (-1)* (- 3), (2- 29)* 29° )[ @ (- (-3), (42 - 20) . 
mV 20° |) k! », k! 
c=0 k=0 
(-1)* (- ake (200 — z9)* 2, 


: 


k=0 


47 





eee ‘2/3 | ¥200-1/24 0.943 ¢0-943 ¥200 


| 2 ¥ 200 ) 
\ 200- vr [200-2 200-3, pe 200-1/24 Wald 
a Ll — 


27 
aV2n } 200 - + 


- kj 1) 
__yarg(200-x) (1 200-2 x* (-5}, 
o5|0.471s Berit an lV Seo ki 


ci n| HE ern] 


T 
x (1) (2-x)tx*(-2), | 


va [pO ee 


k=0 
on (-1)* 4799 _ x} yk (1) 2 
| coe 8) Cas 2» —* ae | +05 
E 

















k! 
k=0 
arg| 2 —x a( 2222 - (-1yki tz (2 aja (222 so ta (2, (2 
€ 
( arg(2 - x) arg(200 — x) 
sel 2-2 of EB 
3 2X 20 
co co (= yh 482 (2 — xy (200 — xy? x2 (- 3) (= 2), 
+ 
angel ky! Ko! 
sil Bs arg( 4229 _y (-ui tea (Zaft (SEP 2 yea (2) (-2) 
rexp| ix “E2 elia APO wi om« Ei ky | 2k 
a 
4799 
: | ( arg(200 — x) 
exp| i | —————_ | |exp | 
ai an 


| a" k Se 
ww (= 1)kIte (“28 - x) 1 (200 — x)*2 x-k1-k2 (-3),. ele 


! ! 
k  =0k=0 ky tka! 


/foel (222-2) 


“Hate 
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ol ¥ 2/3 )¥200 1/24 0.943 90.943 ¥200 


. 2¥200 
,| 200-35 | 200-35 2 200-124 V¥23 
€ 
20 


+ = 


1 
aV2n | 200 - 2 














1-1/2 Larg(2—29 (2.x) |-|arg{ 422? —29)| /(2.2y|-1/2 Larg(200-29 (2) 
0.23575 ( — J 
20 
4799 
=1=-1/2 |arg(2-zp (27) J-|a rl 34 720 | / (2 x)|-1/2 Larg( 200-29 )/(27)] 
20 
: Jj : _k 
0.943 1/2 [arg(200-2 W(2 9) aia Larg(200-z W(2 7)] (-1F (-5), (200-29 29 
te ———_—— 
e al 
( 1 I larg(2—zq y(2m)|+|arg( #22 —2q |/2m 
20 
1/24+1/2 |arg(2- 2q)(2m)|+|arg( *22? 29) /(2.m3| 
29 
ak f_l k _-k 
= (— 5), (2- Zo) 2 
! 
aii k! 
k z 
2, 1F (HB aa 25 
——_W | + 1.06045 
= kt 
skp ly fly {2 4799 _ ky -k 
12 [arg( 5-29 }/(2 m|+1/2 jare( 29 fem] 1+1/2 |arg( 5-29 \/t2m|+4/2 larg( TS -2g }/42 | ane (“Zh (“2 hey (3-20)? (3a 24 za 2 70 iia 
€ (a) “0 10 “ky =0 ky tka! 
( l \ larg( 2-9 )/(2 2) )+1/2 |arg( 200-29 )/(27)] 
20 
an Larp( =) 1/(2 0) J+1/2 |arg( 200-29 1/(27)] 
0 
4ykitk 1 1 k kp ki -ka 
co oo (11+ aa Pele (2 — Z9)"! (200 — zg)*2 2 : 
ko! 
ky 20k, =0 Ky! ka! 
2.12089 
+k 1 2 4799 — ky -k 
(2) 1/2 |arg( 5-20 |/2 my]+1/2 |arg( Zo? —29 V2 m 1+1/2 |arg( $—20/t2 m|+1/2 larg( -2q }/42 =| afi +e (“Zhe (“2 he, (3-20) (a 24 zo} — 7 
F = a 1 dks =0 ky tk! 
( 1 [= |are{ -fg | {2m |41/2 Larp( 200-29 1/(2 7] 
20 
av ae 7 eg 4708 ay 2 m)|+1/2 |arg(200-z9 )/(2.7) 
k +k 1 1 4799 ky ky ,~~k1-k2 
et ae Seal = aes 24 = 25] (200 — Z9)"* 2p 
ko! 
ky Ok =0 ki! kg! 
1 -k 
vo (-1)¥ (==), (2- 29)* zp 
[|r| : 
k=0 k 
ky 1) (4799 kK -k 
© (1 (-3), (92? - zo) zo") ee (-1)* (= 4), (200 - 29)" 
> k! 2 k! 


From which: 
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1/11.9049699239(((e4((((Pisqrt(2/3))sqrt(200-1/24))))/(sqrt(200-1/24))/2)/(sqrt(200- 
1/24))+(0.943 e4(0.943 sqrt(200)))/(2sqrt(200)))/(27)+e*(((Pisqrt(2/3 ))sqrt(200- 
1/24)))/(2sqrt(2)a(sqrt(200-1/24)))) 


Input interpretation 











L 
° oe 2 
y 70°34 0.943 90-943 ¥ 200 
fo 2¥ 200 1 
1 | 200-34 a(t ¥ 2/3 JV 200-1/24 
—— ee: OOO 7 OO eee? kk eee 
11.9049699239 2 
2V2 | 200- — 


Result 
3.97299902939... x 10! 


3.97299902939...*10'* = p(200) 
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Series representations 


i: siees nae ees 
An ¥2/3 )¥200-1/24 0.943 40.943 ¥200 





r i _)| 1 24/200 
7 200-55 2 y 200-54 A ¥2/3 | ¥200-1/24 


An 


11.90496992390000 


k=0 


2V2 x,/ 200-3, 


1 
z 


© (= 1)" (-=), (200 - 9) 29" 
0.0419993 | 0.4715 osfooe V Zo 2. a Sea 


k! 


oo (= 1) (=~), (2 = Zo) Z9" 
=n » k! 
ae 
2, OR (SP 
K! . 
k=0 
o.Sexp\rVZ ). >* 
k, =0k5 =0 


alae Gea Ge 


2 3, Cum (2), (2), 2- zo} 200 zo)? x 


ky =0k=0 
oo oo 

2 
expr V20? 


ky =0k>=0 


AT9O kg _-ky-kz 
Ce 


ky! Ka! 
-k1 =k 


ky! ko! 


(—1)*1+k2 ke ae ( _ Zo)" Ge _ zo) g ti-*2 


mo aaa 


k,=0k>=0 


(-yi¥e2 (—2), | 


Mey 


ky! ko! 


17 k wey .-k1 -k 
(4222 _ 29)"* (200 - z9)k? zg) 


ki! ko! / 


2) % 2 
Vay 
k! 


k=0 


© (= 1 (- 5), (200 — 29)* zo" 


' 
= k! 


7 k ip 2 
_- (—1)* (- al (r= Zo)" ak Le (—1} (- ele pes -_ Zo | Zo" 


ars 


k=0 


ror (not f(z,eER anc 
fOr (NOT (Zo EIR ane 
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ta) aeagoD — 
AF ¥ 2/3 | ¥200-1/24 0.943 0.943 ¥200 


ry \f ; 27200 
7 200-5 2 7 200-5 ab V2/3 )¥200-1/24 


-_ —— 
20 
7 | 1 
aWv2 rs 200-33 


11.90496992390000 7 


0.943 exp(i x | "BEE Ni Vr Dey ia 


0.0419993 | 0.4715 ¢— 


( arg(2 — X) | ae "| 
alae Dee Liv 
2m an 


BEE 


k=0 
ee 4799 _ y\F yk (_1) 2 
| coh (Ge) Ee +0.5 


l 
ar kK! 


2.) 4799 
conf e|A2 al es a Ley 02k =0 ky! ky! 


a 
( arg(2 = x) arg(200 ~ 2c) 

oe] Jeol 

| In 2m ; ‘ 

col Dg a Vacs Os kek 123 i SE CP ce a 


4 
ki! ko! 


4799 
B\ aa -3) A rape 
Io * Liq <0 Lk =O ky tke! 


ar 
EXP] ia 


a nf ie| E ) 








ar 20 


co oo (= yr tke (8222 _ x) (200 - x)F2 xvi“ (7), (2), 


ae z 
ke, tk! 
k, =0k=0 ene ne! 


Ios 


2a 20 


cio Se 


k! 2 7 K! 


k=0 


, (4799 LK ky 1) 
k=0 


co (—1)* (200 - x)* x ak 


it] 
tte 

J 

— 
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cura (Felt (SEP aa taka (3) (3), 


(11 t2 (2-x" (=? af xti-*e (-3}, ( 


a hey 


ee ¥2/3 a 124 ogy 0.943 V200 


2 ¥200 
\ 200-3 2|,/ 200-2, ol ¥2/3 )¥200-1/24 


25 
tI 
22 94 “34 


11.90496992390000 
( 1 " [arg(2-zy 1/(2 m)J-[a rg| a? -29 )/2 m)|-1/2 larg(200-zp (22) 
0.0198027 | — 
20 


~1=1/2 |arg(2-zp )/(27))- [arg( “Se - —29 | /(2m)|-1/2 Larg(200-z9 )/(27)| 
ra 


(IF (-5), (200-29 F 5" 


1/2 |arg(200—-zp y'(2 7) pela 2p wi2 7h] 
29943(55) E70 Zk=0 ia 


4799 44) /am| 


( 1 aa zq (2x) }+|arg( 3- 


2g 
1/241/2 |arg(2-z9), (2m) |+|arg| 
29 


$799 5.) /2m) 


© (-1) (- 3), 2-20) 25° 
a 


co (-1¥* (-2) (4222 — 29) st) 
2°k\ 24 eee 
| es + 1.06045 








: —k, -k 
1/2 |arg( =——5y \2 m)|+1) '2 [ars( “a —5y) 2 ale 1+1/2 larg =— 3 0 | ‘a m|+1) '2 arg = —ay he m| (iki ta (-2}, (-2}, (=-29 fA (es ag f°2 70 no 
=a cy =0 kp =0 ky I key i 


€ 
( 1/2 Larg(2=29 )/(2 2) 41/2 Larg( 200-Z9 1 (27) 


Ea 


2 [arp(2-Zp )/(2 a) )+1/2 Larg( 200-79 3/(2 7) 


wo co (-1kt42 (- 2), (- 2), (2 — Z0)*! (200 - Z0)*2 29 


ee 


k) =Oky=0 


2.12089 
' 1 —k, —k 
arg( -29 |e m)|+1/2 |arg( #22" —2y ie n)| {-l FI +h |- 5 an (- 5 an (= ~29 "1 [ . ag 2 Zp 1™*2 
cy =0 kp =0 Ky i Kx! I 


p479o9 











“(2 \" |arg| +70 \j2 m)|+1/2 | 
e 
(+ 1 yr lare( -ig| /Qm|+12 (arg( 200-25 1/20) 


4799 


1/2 ofan 4292 -ig | /(2m|+1/2 Larg(200-Zy 1/(2 7] 
zo 


oo (= 112 (- slic (- le eas ve ay (200 — z ok 25 =k) -ks 


2 2 24 
mp ar 


ky) =0k>=0 


(-1* (- 4), (2- 29)" z5" 


maps hay 
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Now, we have the following formula: 


mV/2 


dn \ XX, 





COS (4nq a aT) 
We consider: 


Sqrt3/(Pi*sqrt2) cos(2/3*n*Pi — 1/18*P1) (derivative of n * (((e*(1/3*C*A))/A))) 


Input interpretation 


V3 9 1 j Ql/3CA 
cos{ nx — — a] 0 7 
rv¥2 3 igs’ / Aa A 








Result 
(C AVS 1 ef 7 _ Ann 
ne (CA - 3) cos( = 
V6 rae 
Alternate forms 


ne©V3 (CA -3)sin(2 x(3n+2)| 








V6 rl? 
| mi 
neve = cos — n (12M 7 1) 
a L- mA 


(imi/l8-(2irny/s 4 pe! rn)/3=-(i 7) 8) n ells (C A= 3) 


aV¥6 nA 


[e 
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Expanded form 


3 (cays 
4 (CAS x _ 2nn he" Gos 
Cne cos( = — == ) 2 18 
VORA rAz 
Roots 
om 2 
A#0, Nh=—e-—-, Mes 
a 3 
3 
Ce, LS 
CG 
A#0, n=0 


Integer roots 


55 


@ is the set of integers 


Series expansion at n=0 


f2 p2 oe ey (CAB 
ncos{=) (Cl-3) W3" sin( =)e (CA—-3) 


V6 ni? 32 
| = eos =) eS (CA -) an‘| 1 = 9 sin( =) eS (CA-3 
| 3 18 | 3 18: 
se 
9A ala 
lon meMPE CA — 3) 
ry 64 
+ O(n’) 
gag 2 e 
(Taylor series) 
Derivative 
(CAS = x <a2nn 
a ne (CA - 3) cos{ = — : 7 
ACE (CA=3) [3 sin| = nr(3n + 2)] +2nn cos{ 2 n(3n+ 2))| 
3V¥6 ri? 
Indefinite integral 
(CAS wp ht a _ 2nnry 
e n{ 3+ CA) cos{ = : ) ne 1 
‘ V6 ri? ar Pe 
i c' i i r’ Ann 
(Ir fo eM CA-3) (2 (1 + (-1)*") wn -3((-1)7""8 +3) cos{ 7 
| | i i Arh | 
(3(1+(- i] + 2((- 11" i) zn} sin( ——}} constant 


From: 


(CAy3 ~ 2 eoe © — 272) 
ne (CA 3) cos{ = : 
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For CA = ((Pisqrt(2/3))sqrt(200-1/24)), we obtain: 


(((200*e4(((((Pisqrt(2/3 ))sqrt(200- 1/24)))/3)) * [((((Pisqrt(2/3 ))sqrt(200- 1/24)))-3)] * 
((cos (Pi/18 — 400P1/3)))))) / ((((sqrt6 * Pi * (sqrt(200-1/24))%2)))) 


Input 


200 exp | fz) [200-2 [= | {200 - + ~3}os{& - 400 ‘) 

3 4 24 3 24 18 3° 

TO  eeS—O 
V6 x ,| 200- + 


Exact result 


800 V6 ol 4799 *//18 oe - 3) sin( =] 


AlO9O rr 


Decimal approximation 
-—495397.81770609745629387 7010952405 195095804798 1077062506058478184 


-495397.81770609.... 


Alternate forms 


a : el¥ 4799 18 (4799 x — 18) sin{ 27 | 


AlO9 rr 


800 2 ol 4799 TAB fy 4799 m- 18) sin(*) cos( = | 


AYlOO rr 


5/ 





— 2400 V 6 sin( =| [4 , 
azog -\ , 2 _ fan 
ol¥ 4799 1)/18 9! a sin| 

4799 1 y 14397 9 


Expanded form 

2400 V6 el¥ 47? =1/18 sin( 2) 2 vars . (28 

Eng ff —— gh FF tt sin( =] 
4799 x 14 397 9 


Alternative representations 


200 | el/3(*¥ 2/3 }¥ 200-1/24 |. | 4] /200— 2 - eos 40, ) 
i 3 24 18 i 
Z 
V6 7 / 200-2 
200 cosh(i (— #27 + £)) ¢l/3*¥2/3 ¥200-1/24 -2 +a./2 | 200-2 | 
3 18°" oS 24 


2 
| a 
m | 200 - 2 V6 


rl 








200 | el/3 (x ¥ 2/3 )'200-1/24 |. 7 } 200 -— + -3}eos( az) 
3 24 18 a 


2 
1 
V6 7} 200-2 
200 cosh(—i (— 4% + £)) @l/3xV2/3 ¥200-1/24 [-2 +m/2 {200-2 | 


2 
LL ; 
m | 200 - 2 V6 
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200 ceihiaanon |(- V3] }200- + - eos - | 
i 3 24 1g 3 


2 
v6 x _|200- 


900 @l/32 ¥23 V 200- ae | 445 12 i food 


esc{ “= - =| +f 200 — v6) 


6 


Series representations 


200 Palen aero ee |(- H | 200- + -3}eox( 35 - *22)] 

3 24 18 a 4 
a i a 
ee aii 

V6 x {200-2 
k (Sa )2k 


Pe (-1)7 : 
400 | 2 ¢l*479? *V8 (_18 4 4799 x) D2, cy tis) 





Lad 


(2k)! 


APO rr 





200 camiaiieaiial |(- fz | | 200 - 4 -3}eos( ase) 
3 24 18 . 
| 2 
| 1 
V6 7_/200- - 


800 | 2 @l¥479 *8 (_18 + ¥.4799 m1) Dito (-1* Snax 24) 


A’lO9 rr 
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200 ell3(x ¥ 2/3 )W200-1/24 |(- fz | 200 — ? oe J cos{ = = ) 
3 \/ 24 18 | 7 


2 
ann 
V6 7_| 200 = 


4000 ar 





a 


mn G re 5g Sea ee 


ee 


6 =0 (142k)! 


AVlO9 rr 


Integral representations 


200 ii ienlaa |. ‘A f200- 4 - eos -" ) 
3 : 24 | 18 , : J 


2 
Von | 200-3, 


800 . | : gl V4799 7)/18 (- 18+ ¥ 4799 r) 


2nt 
~P Pog(22* 
43191 0 -) 





200{ "8625 an=1/24 [(. H | 200 - + -3}eox( z 
3 24 18 , 4 


| z 
al 1 
67 | 200-5) 


200i el¥ 4799 18 | 2 (18+ ¥4799 2) 


200{ 19075 200-1/24 |(. H | 200 — + -3}cos( ! 
3 24 15 


a 
Pe. be 2 
67 200-7 


400i V6 el¥ 4799 x18 (3 re ™ =) z)i-2s 


"TE oo+y} 9 
A799 n7!? J <i co+y (> —- 5} 


60 


4000 a 





3 





ax /(8l S)45 


| iv “Ooty 
43191 I cry = gl? 





ads 


We consider also: 
Sqrt3/(Pi*sqrt2) cos(2/3*n*Pi — 1/18*Pi) (x *(((e4(1/3*C*)))/A))) 
1.€. 


Sqrt3/(Pi*sqrt2) cos(2/3*200*Pi — 1/18*Pi) x * (((((e4(1/3*(((Pisqrt(2/3 ))sqrt(200- 
1/24)))))/(sqrt(200-1/24)))))) 





Input 
exp 200 — — |] 
V3 2 1 eafalle 5 }y20- a | [- y 3 \ 24 
i cos| = 200 a = ” r| x 
TV 2 ‘a ; 
[200-2 
Exact result 
6 lV 4799 xI/18 sin( 22 | 
_ 9 
V 4799 a 
Plot 
¥ 
a 3000 | 
ae 2000 | 
“1000 | es oes 
en : | 
il US ; ™ 0.5 il 


ooo; 0. 

| om 
2000 | “a, 
rerourur. | “ 
3000 | _ 


Geometric figure 
line 


Alternate forms 
12 el ¥ 4799 =/18 sin( =] cos| * 


V¥ 4799 
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1 (V4799 x/18 | 

TT 
110522894399 x* — 1243641654 x? + 3498471 x" — 2187 
x = -0.0556728 


Qj elt 4799 a/18H(2i 1/9 2:e! V4799 n]/18-(2a mi/9 


x 


V¥ 4/99 x V4/99 


x 


Alternate form assuming x is real 


ae :| (V47o9 3/18 (=) 
P47Oo wr) ee ae M = 
2 el” 4799 x), 18 sin(=) 3 = e x COS 


Vv 4/99 3 i! 


Properties as a real function 
Domain 


R i: 
Range 
Bijectivity 
bijective 


Parity 


odd 
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IR is the set of real numbers 


Derivative 





Fa rT | MSicwyw 2c iw =| ¥ 4799 rls | fam 
a | ¥3 cos(* a - = (ter ean ae | 6 | | sin( =| 


dx | _ _ V 4799 3 
| (V2) | 200 - =. ae 


Indefinite integral 


.f ATOO =| / ] 1 iv " fa | | ' i iv 
6 el¥ 4799 a)/18 y sin{ 2 | g gl VAR? mle 2 sin| a) 
7° dx ; 

|, SS 


V 4/99 Vv 4/99 


From: 


Derivative 


d V3 cos| * “a _ a [2 pl3lry 23 }¥ 200-1/24 | 
SF  — — sao | = 3158.16 


dx 
f tT 1! i, A bi } — 1 
| \" | 24 


= -3158.16 





We consider: 


p(200) : 


(((1/(2Pisqrt2) 200/3 158.16 (exp((Pisqrt(2/3))sqrt(200- 1/24) )/(sqrt(200- 
1/24)))+1/(2P1) 200/3 158.16 exp(((1/2(Pisqrt(2/3))sqrt(200-1/24))))/(sqrt(200- 
1/24))+(e(0.943sqrt(200)))))) 
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Input interpretation 


ex{ fz | | 200 — 7 

l 200 ee bh ih 

Qnv2 3158.16 [200-2 
afar 3} Y-3 | War 

1 a 4 gs ¥ 200° 








2x 3158.16 
200 — + 
24 


Result 
2.85267... x 10/4 





2.85267...*10'" 


Alternative representations 


200 exo /2] [200 2 200 exp } 4 | 200 - : 
es _— | , 4 pos ¥200 _ 
2158.16 [200 3, (an V3) aise. [200-3 Jan 
200 ea ‘A [200 2. 2ooenr fr | 2] | 200- 3 | f 2}, | 200 - 7 
————=<= +w 
[s158.16 | 200 - |e. V2) aise. | 200 - = Jem 


Lor 
{| Ff 


7 
Lb | 
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200 ex H | 200 — 4 200 ex } H | 200 - | 
5 244 2 | 3 24 es 
0.943 y¥ 200 
————~ OO  O—E—E—E,— — 
[2150.16 / 200 — + 3 (env) [2150.16 / 200 — + 3 Jeon 
200 ex H | 200 - :| 
i 3 | 24 
Soo + 
sise.6 | 200 — + 3 |(en v3) 
en |r| 2 || 200-3 | - i, / 200 — + 3 
24 | = 
; : 4g gts ¥ 20 
[2150.16 } 200 — + Jen 
24 


2ooeny[e 5 | 200-2 | al } 200 — 4 _ nove se 3} 200-3 1 } H | 200 - 4 
3 24 2 3 24 —— 
10.943 y 200 
+t € = 
a 16 } 200 - 2 ee [5150 16 [200 3, |c2m 


—-1+ _1 4 coth(0.4715 V200) 0.4715 y 200 


mol es 200 - + 3) 2ooenrfr/3 |200- 2] rf? 200- 3 | 
3158.16 (27) | 200 - + 3158.16(22 V2) | 200- — 


From which: 


1.3927308051721*((A/(2Pisqrt2) 200/3 158.16 (exp((Pisqrt(2/3 ))sqrt(200- 
1/24))/(sqrt(200-1/24)))+1/(2Pi) 200/3 158.16 exp(((1/2(Pisqrt(2/3 ))sqrt(200- 
1/24))))/(sqrt(200-1/24))+(e*(0.943sqrt(200)))))) 
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Input interpretation 


ALE) 


l 
onvz 3158.16 
200 = a 
14 
1 200 ry 0.943 200 
————_+___________“i¢ 


1.3927308051721 








2n 3158.16 ; 
{200 - + 
24 


Result 


3.972999029387735287 1646348770243 76 16222030391448453500181490... x 
10/4 





3.972999029...*10'* = p(200) 


Alternative representations 


wl.) 


[aise 16 [200-2 | 
. 
20ers |) 3|,| 200-3 | f [2 | 200-3, 200-2) 


rare 
ame f3) 44) ioe 
158. 16 [200-2 Jjanva 
24 
2o0enr{2[x/3 |.) 200-2 {3} y2"-4) 
’ 350 
aise 200-2 Jan log(w) 
| 24 | 


1.392/30805 17210000 


ix pu raay 200 


; 


1.392730805 17210000 
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mt E>) 


[150 16 [200-2 | 
4 
rover: |) 2],|200- 3 | f 2 [200-2 
24 
in 0-943 V 200 
[2150.1 / 200 — + Jen 
area(s 320) +P [200 2) 
4 


3158.16 , | 200 - 4 | (Q2rV¥2 
24 


200 exp f | 2 ‘), | 200 — 1 | 
i 2s ¥ 200 


1.392/308051/210000 


1.392730805 17210000 


[5150.1 200-25 Jem 
son 2), 


3158.16 | 200-4 | (Q2aV2 
24 


200 exp| 5 2oen{(r [3] f2m- 200 — + 
“ 0943 ¥ 200 


[158 16 | 200- “forssas 200-4 Jan (2m) 
24 


1.39273080317210000 


a 
=| TT 080 


—1+4 coth(0.4715 ¥ 200 | 


200 ex a 20 sy 20m as | | soenln yi Jam- i} es | 200 - 2 : 
3158.16 (27) | 200 - 7 ‘ati | 200- 2 
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Or also: 


((e4(-3/2-2/e-1/m+7)sin(ez)))(((1/(2Pisqrt2)0.063328(e((Pisqrt(2/3 ))sqrt(200- 
1/24))/(sqrt(200-1/24)))+1/(2P1)0.063328e4(((1/2(Pisqrt(2/3 ))sqrt(200- 
1/24))))/(sqrt(200-1/24))+(e4(0.943sqrt(200)))))) 


where ((e“(-3/2-2/e-1/m+71)sin(ez))) = 1.3927308051721 


Input 





, =e 2fe=] iit 


|e 





sin(e 7) | 


l 2" 
2nV2 200 - 4 
tN 
2 24 
0.943. 200° 
+ £ 
200-7 
Result 


3.972998 16098677225232405027556194954916351990317672355582085... x 
10/4 





l 
— « 0.063328 
AN 


3.9729981609...*10'" 


Alternative representations 


0.063328 el" ¥ 2/3 )¥ 200-1/24 W2/3 )¥ 200-1/24 ,, 0.063328 e1/?(* "7! a acaactent 


_§—— + 
(27 V2) ) { 200 - = (2x) ,/ 200 - =. 


oo =2/e=]in+n eon r=<2ie=—lin 
csc(e i) 








sin(e x) = 


ie. Udedee te baa ee 
! PR chs, 2 RI idea 


oT 
yr) | 200 —- | - 
(2m) | 200 - 2. (2x2) ,/ 200 - = 





0.063328 el” ¥ 4/3 )¥ 200-1/24 , 0.063328 el? N88 NS eV2(2 V2/3 \V200-1/24 
(27V2) } 200 - + (22) om 
Pees 2fe=Lirtan =<3/24+0r—2/e=1 


sin(e x) = cos{ - ~ex)e 
2 


lfancv¥ 2/3 ¥ 200-124 


004399) 0.063328 e 0.063328 e7 ¥ 2/3 ¥200-1/24 
bs + 


(2m) | 200 - ~ (27V¥2)_| 200 - = 


(nV 2/3 JV 200-1/24 y 9639998 el/2la ¥ 2/3 J ¥200-1/24 0.943 ¥200 
£ 


0.063328 e' 


ld atest tn 

eC eee l 509 — 2 

— (2nV2),/ 200-5 (2m) ,| 200 - >, 
iT 


=3/f=a2ie=L) : =3/2 1} 
eo i" since) = ~c09(2 +e) ae 


omsvoo  O.06gazBe TYAS VONRNA = g.ofaaag et V4" YONA 
€ + 


en lI 
(2m) | 200 - ~” (20v 2) } 200 - 2 
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Series representations 


0.063328 e(7 ¥ 2/3 )¥200-1/24 4g gg ggg pl/2(= V2/3 )¥200-1/24 


+ 
(27 V2) | 200-5) (2) | 200 - 2 


ele tle-lntn inten) = |e!" | 0.031664 


0.945 v¥ 200 
+ € 


' = bes x mz oe es op cats (5-2) (Cag? ah Che 
+r ix - ex. i< | —__—_e— - - 


ky tk! 





e 
a at = 1 — Zo)" 


+ 0.031664 


arg| >—x| eee (-151**2 ( 1 | 4799 ko ky ke lL 
- nfo o pls 5 of - carta (Zaft (SAP a2 2 (3) (ah 


ky tka! 
€ 


2—-X) 
exp(in| 82=™)) ve 
20 . 
woo (= 1941 (2- x) x" - Se sin(** + 29) (em = 29)? + 
Ky =0k5=0 ky! Ka! 


a Ey 1 
| __| argi200—x) Caf @oo-xf x*(-3), 
9710-943 expli | ae YE 


ki a 
slack 


k,)=0kp=0kg=0 1° 2° "3° —-x 


i il k 
2fky \ Bly : , 


nS en 


~ 1 
KE 


=0 k! 





| 
Pan k! 
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0.063328 e(7 ¥ 2/3.) 200-1/24 gq ggagag el/2(= ¥2/3 ) ¥ 200-1/24 


+ 
(2x V2) | 200- = (2) | 200 - 2 


=3/2-Ble-1! : =3/2—3ie-L/ 
¢ sh UF inte x) = 2e€ °° Seat 


0.945 v¥ 200 
+ 


0.031664 


ky tks! 
é 


+r EXP Gibecaal co ae a es (GaP (Ge a? (ay Cay 
| a 


> (-D* Juyze(e m) + 0.031664 
k=0 


arg(=—x| arg| ptt —x| 
n> ren iv ecm iv — 
é 


V3? ay 3. 
cfr] BE? Iv 


cara (3a (EP af? ha“ (2), (3) 





ky tk! 





2m 
coco (1 (2 xy x Jy an, (em) ok 
+ 
ky =0k,=0 kg! 
safes (1 (200-xyF xF (-2) 
40.943 expli x | SBS Veo, sh 
(| 4799 
arg(2 — x) arg( 222? — x) P 
elas Dem || Vx 
| 2m 25 
i ain ea f 
as Ik aac 1" icine og xy 
ky =O0kp=0k3=0 2 
-kg-Ky 
x Jaan (em (- )|/ 


(ae 4799 


; Me | are 
exp. ———_ |] Px eo ee — = Vix? 
exp ix = plix 7 


k=0 


_ 7k {47 _ (-} 
3 eaten for (x —€R andx < 0) 


k=0 


71 


G,Ondaz6 gi" * S15 0-et ,, 0.063328 1/?(* "2! eel 0.063328 PE NAS NEN 0943 V300 


(2nV2) } 200 - 2 (2m) / 200 - 4 


~3/2-2fe-Ur | 9 931664 








Pa oe a a sin(e x) = |. 
2) 4799 oy) (11 +2 (Z-x ft (=? fe x12 (-) (- = 
x arg! — x 
rsnenpfi Sale ort 0 ith! ca 
€ 
© (-1) ex(en)** 
- + 0.031664 
— pias 
4799 (-181 t82 (21 (789 _ 2 yee (2 (2 
sat prenix a mie “al a4 x] VE? DP BE (5 =m i (hey (ake 
z 1-2 
2 
= “ve 


wer] 2 
2am 
( 1)F1+*2 (© gy tee (2-—x)jF2 yk ale : 








ky, 0k =0 (1+2k))! Ko! 
= —x ytj_}) 
1+0.943 exp(ix| SBECO)) Vx Teg sachets 
799 
arg(2 — x) arg( 22 = x] 
explix| ==" |} exp ix | —————_| |Vx 
2m | Aq 


4799 k 
(-1)h"% (e mlt2k1 (2. _ ( = -x) 3 


| 


k  =0k=0k3 =0 
“Ka-Ks (- =) (-=) \/ 142k)! kp!ks! / 
x ee ((1 + 2K))f kg! kg!) 
{4799 
| _ jarg(2-x) | arg( > - x) 2 
rexplix |= —~ |lexpli x = ||V¥x 
' An | 2m 
« (-1)* (Fa xP x | le 
=0 ki 
oo 1k (4299 _ ple pk yl 
eee: x} x*(-2), ee 7 
k=0 k! 
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Integral representations 


v 2/3 |W 200-1/24 1/2 (x ¥2/3 )¥200-1/24 


0.063328 e!* 0.063328 e 


2/3 | 
Pijesticaic na A 
(2nV¥2) | 200-4 (2m) ,| 200- 2 


a3 9— Fiend fs ; | 
ee sil (TEE ein(e x) = 


{ 2 V4 Coste rt) ~ bop te 
V2 _ a 


0.9435 wv 200 
+ € 


300 AyO9 
0.091664 @ /2TV AS VT yg ORT ls | —— | at 
24 
0.063328 el” * 2/3 }¥ 200-124 elt ¥ 2/3 JV 200-1/24 _, 0.063328 ¢ Peete |e ae 0.063328 ¢ t= N88 NN 0.943.200 
(2nV2) Emo (27) / 200 - 2 
ao Zje- liter cine n) = Pas 2fe=lir4+r 
ae V2 ae 
o.21664 0" Pa NE SAVER Tee Ne oe 
; -(e* x7 \(4 shes 
4799 cory ANE Wi . 
po 343N200 | Bhan _ Pree 
=f oo+y gv 
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0.063328 e(* 9/3 )¥ 200-1/24 ,, 0.063328 e¥/?(" N23 N01 Ae akan 


(2nV2) Towa (2.7) | 200-2 


pa 2ie= t+" oin(e x) = _ en l2- De-lfrtnx 
jae 
0.031664 el/27¥ 23 ¥ 4799/24 991664 et VA3 ¥4799/24 


0.943 v 200 
£ + 


a 
nT } 4799 nv2 — 


=]427 5 l=2 5 
“icoty 2 (¢ 7) Tis) . 
WoT ae eS as toro 
-i ory rs _ 5} 


Multiple-argument formulas 


Vv 2/3 )V 200-1/24 1/2 (x ¥2/3 )¥200-1/24 


0.063328 el” ¥ 43 )¥ 200-124 _, 0.063328 ¢ aaseiaaa 
a w_e= + 
(2nv2) | 200 - 2 (27) | 200 - 3. 
go eee sin(e x) = 
rv2 —y 
i j j oT OT fora af T 
eee aa |- mi neaibete TO ag 
| 3 3 
a ATO 
0.031664 e!27* 23 3 ¥ 4799 ae ee 0-943 V 200 wala - | 
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0.063328 el" ¥ 2/3 )¥ 200-1/24 _ 0.063328 eV 2(= V2I8 )V200-1/24 063398 @l/2(a V2i3 ) ¥200-1/24 


(2nv2) | 200 ~ 2 (2.0) [200 - 2 


=-3/2-—2/e=—Lir+; 
Pe 2fe= Lisi 


0.943 ¥ 200 
€ 


sin(e x) = 


x V2 ae 


i i i f iT £ IT ar i 
ig cos| — : | sin — : Ie 031664 27 ¥ 7/3 V 4799/24 


pel af STOO! | ot Aro 
0.031664 @l27¥ 23 V 4790/24 us 4 943 W200 gala | 


24 


0.063328 el" ¥ 2/3 }¥ 200-124 gg 3398 el/2(* ¥2/3 ) V200-1/24 





, + , 4°98 ¥ 200 
i | _ 
(27V2) | 200 - 2 (2m) | 200 - 
Pa eek a bn sin(e x) = 
l i i Ti : T oie I r i 
e le -ale-Mren ry | (cos(x)) sin(m) [021664 gt TAS VATA 
aV2 a 
aio tare af aa 4799 
0.031664 ell27¥ 2/3 ¥-4799/24 a a 943. V 200 nV2. _ a | 


And from ((e4(-3/2-2/e-1/m+7)sin(e7))) = 1.3927308051721, we obtain also: 


sqrt((((e4(-3/2-2/e-1/m+7)sin(e7))))%3) 


Input 





(e =3/2—2/e=—l/r+n 


sin(e n)) 


Exact result 


te =<3/(2 T)4+(3 72 
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Decimal approximation 
1.643617557524795 158140462250990473 1030068864883340296428843705042 


_ 2 
1.643617557.... = C2) = - = 1.644934... 


Alternate forms 


=3/4 (344! fra2m) . of 
eo ano sin” (e 7) 


eW914-SJe-S(2m) 413-02 (5 (g 


2V2 


-ier _ e en) 32 


Alternative representations 


po aletn aie lin \3 
\ CSC(e¢ 7) | 








no sin(e m)) = 











te ow iv eT a 
eo sin(e ny) = [cos{ = _¢ r) caaiaiieas 






, =a Sfta2ieo-liree 7 iT | 3/94) ai 
|e j2-2fe-1/r+ sin(e¢ x)) [—cos(= + ex} ¢ j24+n—Die "| 


Series representations 





i 


af 
(ee ee sin(e n))” —9 V2 p 4 -Sfe-3h(2 mr) 4+(3 ares bye 1; Facts »| 
k=0 


76 





| (e =3/2=-2/e=—l/r+n 


sin(e i) 


oo, oak 142k V2 
3 _ pM 4-Sle-3/(2m) 13 m/2 » (—1)" (e7) | 


a (1+2k)! 





sin(e )) 


| oo te 1K 2 ol wl2* 2 
) <3/2-2je-Lintn (- 1 ( 2 te) Ay 
le 


\3 p84 -Ble-32miH3 2/2 
(2k)! 


k=0 


Multiple-argument formulas 





|, 3/9 De-Virtr hte 3? what 3 if en emy\3/2 
Chea sin(e m))° = p84 -Sle-3 2x) H3 my/2 (3 sin{ —] - 4 sin°{ —}) 





Pa oe | _O/4-Feo-3i(2 rari) em, jem 3/2 
Relea sinte m))3 =2Va ¢ 9/4-3/e 1228-9 cos{ —) sin —)} 





—9/4-3/e-—3/(2 m)H3 wif eee lee _-Zieryjale 
i i a . € , F {— 1) + (- 1) € )) 
ee +i sin(e my) — | | Ii 


| av2 


Now, always for p(200), we consider: 


For: 





we have: 
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Fé... * 
i. \n | GOA a 
1 d (: ) | ( 1) d E | + O(e?V), 


From which 


(see: A DERIVATION OF THE HARDY-RAMANUJAN FORMULA FROM AN 
ARITHMETIC FORMULA - MICHAEL DEWAR AND M. RAM MURTY - PROCEEDINGS OF 
THE AMERICAN MATHEMATICAL SOCIETY - Volume 141, Number 6, June 2013, Pages 


1903-1911 - S 0002-9939(2012)11458-3 - Article electronically published on December 26, 2012) 


We have that: 





And: 


o * (exp(1/6*Pi*sqrt(24*200-1))) = -1.126381903297144266 x 10%11 


Input interpretation 


fal | 
0 exp| - nV 24 200-1 = —1.126381903297144266 » 10°" 
Result 


el¥ 4799 =N'6 4 _ _1.196381903297144266 x 10!! 
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Plot 


t * ] fl LS | 
} we 
} we 
15 | wen 
4x10 2 
} = 
a 
} a 
LS | Pa 
. = | 
2x 10™ | Po 
| a 
a 
| - 
| oe 
x — 
1.0 0.5 an 0.5 1.0 
we | 
Poa 
“UI Th LS 
wen ee 
ae 
— — == 
rs | [V 4799 1 
7 Axe 10 — 
ro 
awe | 
— = = 
« Wols | — -].1263861903297144266 «10 


Alternate form 


el¥ 4799 =V6 9. 1.196381903297144266 x10!) =0 


Solution 
o = —0.0000199005800997728587 


-0.0000199005800997728587 
Now, we consider the following p(n), for n = 800, 400, 200, 100, 50 and 25 


p(800): 


(2sqrt3) / (24*800-1) * exp(1/6*Pi*sqrt(24*800-1)) -2.83%- 
2*0.00001990058009(exp(1/6*Pi*sqrt(24*800-1))) 


Input interpretation 


ava 1 : 
ee exp = x ¥24 800-1 |+ 
94 800-1 —\6 | 


exp( ~ 7 V 24 x 800 — 1 )x (-0.00001990058009) 
2.837 
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Result 
5.7331225...% 10°" 


5.7331225...*10°' = p(800) 


Series representations 


exp(- 7 V 24 800-1)(2V¥3) __ 0.0000199006 expl ; nV 24 « 800 - 1) 


24 800-1 9 932 7 


1 
0. 000104172 exp = ¥19 198 S19 198° [2 ] 
LK} 


ee 


| 0.0238529 + V2 22 2 ; ] 


k=0 


exp(- 7 ¥ 24 800-1)(2V3) 0.0000199006 exp| ~ ny 24» 800-1) 
a i 
1 Awe 
0.000104172 exp] = x 19 198 p ——— 


| Lae 1) 
[-ocnansen + V3 522) 


exp( ; nv 24» 800-1)(2¥3) -0.0000199006 expl ; nV 24» 800-1) 


24 800-1 9 932 7 
co (-1> (- rh (19199 — 29)* zo* 
0.000104172 of rv Zo » SS 
co (— Dy (- 5), (3 = zoy* 29" 
L 0.0238529 + V¥ zp » i 


; 
‘Ort moctiFoek a nic —-o< Fr Uhl 
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p(400): 


(2sqrt3) / (24*400-1) * exp(1/6*Pi*sqrt(24*400-1)) -2.83%- 
1*0.00001990058009(exp(1/6*Pi*sqrt(24*400-1))) 


Input interpretation 


aV¥3 41 
——_— exp| = x V24 400 — r)+ 
94% 400-1 “16 | 


exp( = 1 V 24 x 400 - 1 )x (—0.00001990058009 ) 
2.83 


Result 
6.7271435... x 101% 


6.7271435...*10'° = p(400) 


Series representations 


exp(. 7 V24 400 = 1)(2 V3) 0.0000199006 exp( < m 24 400 = 1) 
24 400-1 7 2.83 


1 ha , 1 oh : 1 ‘ 
0.000208355 en = V 9598 9598 | 2 } | 0.0337501+ ¥2 72° | 2 
k \k } 


k=0 Ay k=0 


= — 
— 


exp( - nv¥24~400-1)(2V¥3) 0.0000199006 exp - nv 24» 400-1) 


24. 400-1 2.83 
1 = (- 3) (-3), 
0.000208355 exp| = x V9598 )) —-———— 
6 are k! 
)  « Lyk; 1) | 
a 
- 0.03375014 V2 S)\—2—_2* 
| ary k! 
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exp( ; ny 24 » 400 - 1) (2Vv3) __0.0000199006 expl ; nv 24» 400-1) 


24 400-1 2.83 
co (—1)* (—*) (9599 - z9)* zo" 
0.000208355 arf nV Zo » ——— 
| _ - (- | (3- aa)" Zo" 
: 0.0337501+ Vzo >» a en 
k=0 


p » — | 
Ll [Meet ts Ht a cl 


p(200): 


(2sqrt3) / (24*200-1) * exp(1/6*Pi*sqrt(24*200-1)) - 
2.8340*0.00001990058009(exp(1/6*Pi*sqrt(24*200-1))) 


Input interpretation 


=e exp(- x V245 200-1) 


2.83 en WY 24 « 200 - r| (—0.00001 9900358009) 


Result 
3.97299902944... x 10/4 


3.97299902944...*10'* = p(200) 


Series representations 


exp < nv 24~200-1)(2¥3) | 
—_*______________ _ 3.83” .. 0.0000199006 exp( = mV 24» 200 - i 
24» 200-1 


0.000416753 on? — av 4798 y 4700" E : ] : 0.04775144 V2 zy E : ] 
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exp(- 7 ¥24 « 200-1) (2 V3) 0 E 
6 lg a9” 9 Qono1 99006 exp 6 a V24~ 200-1 } ~ 





24 « 200-1 
1 = (- a ) [- ae 
0.000416753 exp ~2V 4798 )" \a7oph * otk 
6 a k! 
- (- ae (- a 
-0.0477514+V¥2 5 ————— 
| k=0 k! 


exp(- 7 ¥24 « 200-1) (2 V3) : 2 oe 
—6______mo_" _5 83°. 9, 9000199006 exp 5 TV 24% 200-1 = 


24 ~ 200 = 1 | | 
- ox (- 1)* (- lh (4799 — Zo) ie 
0.000416753 exp] — mV Zp » ee ee 
6 7 k! 
; oo (- 1)* (- | (3 = Za)" i ' 
-0.0477514+ Vz >° ee 
| ot k! 
or (not (zo €R and 
p(100): 


(2sqrt3) / (24*100-1) * exp(1/6*Pi*sqrt(24*100-1)) - 
2.83*0.00001990058009(exp(1/6*Pi*sqrt(24*100-1))) 


Input interpretation 


aVv¥3 y 
——— exp = 24 100-1 iF 
24x 100-1 “6 | 


1 
2.63 exp| é mV 24 100-1 (— 0.00007 990058009) 


Result 
1.905671... x 108 


1.905671...*10° = p(100) 
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Series representations 


exp(? x 24 100-1) (2 V3) 1 | 
a 9283 - 0.0000199006 exp < a aT) ~ 
24 ~ 100-1 


0.00083366 1 ex — a ¥ 2398 2396" F : ] : 0.0675542 + ¥2 zy E ; } 


exp( ~ nv 24~100-1)(2¥3) 


24 100-1 


+ \(-3),. 
0.000833681 oi V 2398 *y) ae 


2.83 - 0.0000199006 exp ae v24~ 100-1 | ~ 
« (- Lay (-7) 
: 0.0675542+¥2 )* ee 
Lik 


exp( - nv¥24~100-1)(2¥3) 
——_—__———. - 2.83 aaa nm ¥ 24 100 - 1) 


24. 100-1 
-1)* (- eh (2399 — zy)* 25° 
0.000833681 orf mV Zo —— 
=i 1 (- 2), (3- zo)* 29° 
| 0.0675542 + ¥ Zp a 


p(50): 


(2sqrt3) / (24*50-1) * exp(1/6*Pi*sqrt(24*50-1)) - 
2.8342*0.00001990058009(exp(1/6*Pi*sqrt(24*50-1))) 
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Input interpretation 


2V3 41 : 
——— exp[ = V24 s0-1}+ 
24%50-1 ~\6 | 


1 
2.83° exp| a V¥ 24~50-1 (—0.00001990058009) 


Result 
204209.0... 


204209 ~ p(50) 


Series representations 


exp(= a ¥ 24 50-1)(2V3) 1 | 
ana ~ 2.837 « 0,0000199006 exp| 6 ry 24«50-1 = 


0.00166806 exp| = x ¥1198 )°1198™ | 2 |||-0.09554944+ V2 )°2™| 2 


exp(. 7 ¥ 24 50-1)(2V3) 


1 
~ 2.837 0.0000199006 exp| = 7 24 s0-1)= 
2450-1 "\6 | 





. 1 yy ay 

l = = 2 | (- ~| 
0.00166806 exp| ~ x V 1198 »} (a) C2) 
k=0 


: es (-3)" =| 
—0.0955494 +72 — 
=o 
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exp(- a ¥ 24 50-1)(2V3) 


24 50 = 1 


= 2.83" weenie nV 24» 50- 1)= 


eo (—1)¥ (-*), (1199 - zo) zo 
0 00166006en Vi ————— 


oo (-1)K (- 2), (3 — z9)* 29 
: 0.0955494 + Vv Zp a 


p(25): 


(2sqrt3) / (24*25-1) * exp(1/6*Pi*sqrt(24*25-1)) - 
2.8343*0.00001990058009(exp(1/6*Pi*sqrt(24*25-1))) 


Input interpretation 
—2V3 _ : 
—~—— exp(= nV 24x 25 - 1)+ 

24x 25-1 


1 
2.63 *exp( < wv 24 25 - | (—O0.00001 9900358009) 


Result 
1960.185... 


1960.185.... © p(25) 


Series representations 


exp( - ny 24~25-1)(2V3) 
ror aa 0.0000199006 exp{ - WV 24x 25 - 1) = 


0.0033389 exp 57 V6 590" ? 0.13509 + 7 §2*(3] 


2 
k=0 k 
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exp( - ‘AV 24~25-1)(2V3) 
2425-1 


7 1 wy 1 : - 1\x / 

l “| = | [- ae = _1) = 

0.0033389 =) rV598 )° Pia) Cah . I coreone © va ye . 
k=0 | k=0 . 


_ 2.83° 0.0000199006 exp - av 24.25- V24~ 25-1) = 
1 
a? 


k! 


exp - nv 24~25-1)(2¥3) 


24% 259—1 


~ 2,83" .c900199006 ex ¢ mv 24% 25 - 1)= 


| oo (—1)* (- | (599 — 2) 25° 
oonazaep eae 2 VR SS 


k=0 


oo (—1)F (- +), (3 - zp) zp" 
; 0.13509 + V Zp a 


Comparison with the black hole entropy 


We consider always p(200) = 3972999029388 = 3.972999029388 x 10'° 


We have obtained, applying the last partition formula for p(200): 


(2sqrt3) / (24*200-1) * exp(1/6*Pi*sqrt(24*200-1)) - 
2.8340*0.00001990058009(exp(1/6*Pi*sqrt(24*200-1))) 


Input interpretation 


ava 1 
ee exp = x ¥24 200 — 1). 
94 900-1 6 | 


1 
2.63 ° exp{ = mW 24 200 - r| (—O0.0000T990058009) 


8/ 


Result 
3.97299902944... x 10/4 


3.97299902944...*10'* = p(200) 


Series representations 


exp(- ~ AV 24~ 200-1)(2 V3) 
2 ______________- _. 9.83”  0,0000199006 exp(= m¥ 24 » 200 - 
24» 200-1 


0.000416753 on — nV 4798 sD 4790" Bll 0.047514 + V2 S12" 3) 


exp( - nv 24~200-1)(2V3) ; 
en: ne, 11 0.0000199006 exp{ = my 24 « 200- 1)= 
24. 200-1 
i 


i yh 
0.000416753 a! — 7 V¥ 4798 y) eee 


a (1k (- 1) 
-oowrsia + V2 yolt: J 
= y 


exp( ; nv 24» 200-1)(2¥3) 


- — 2.83" 0.0000199006 exp{ = inane i 
24 200-1 
l © (- DF (5), (4799 - zo)* zo" 
0.000416753 exp a Zn a 
k! 
k=0 
co (—1)* (- se (3 - 20)" a 
: 0.0477514 + V Zo a 


: 7 | 
Ol (Mac (2 mn al cd 


We consider p(200) = 3.97299902944...*10'* , p(400) and p(800) as black hole 


entropies. From the Hawking Radiation Calculator, we obtain the values of the mass, 
radius and temperature, for each solution. Indeed: 
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Mass = 0.0122380 
Temperature = 1.00258e+25 


Radius = 1.81754e-29 


From the Ramanujan-Nardelli mock modular formula, we obtain: 


sqrt(((1/((((4* 1.9623644 15e+19)/(5*0.0864055%2)))* 1/(0.0122380)* sqrt((- 
((((1.00258e+25 * 4*Pi1*(1.81754e-29)43-(1.81754e-29)%2))))) / (6.67% 10%-11))))))) 


Input interpretation 








41,962364415..1019 1 f 1.00258» 107° x42(1.81754.10779 p -(1.81754.10-7" 7 
| 5 (0.0864055- 0.0122380 Y 667-1071} 
Result 


1.618080649 1402246534929344939696748876111829146638004010522507758 


1.61808064914....> 
And: 


1/(sqrt(((1/((((4*1.9623644 1 5e+19)/(5*0.0864055%2)))* 1/(0.0122380)* sqrt((- 
((((1.00258e+25 * 4*Pi*(1.81754e-29)*3-(1.81754e-29)2))))) / ((6.67* 10%- 
11))))))))*U/32) 


Input interpretation 





1 


| 5 0.08640552 0.0122380 |, 
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Result 

0.985073... 

0.9850737.... result very near to the value of the following Rogers-Ramanujan 
continued fraction: 





os hi 
————-— 9+] 1+ — 
1+3 g°4/53 -1 4, —— 
e tas 
1+ 
1+... 


and to the Omega mesons ( “/“’3 | 5+3 | myjq = 255 — 390 | 0.988 — 1.18 ) Regge 
slope value (0.988) connected to the dilaton scalar field 0.989117352243 = @q 


A; above the two low-lying pseudo-scalars. (bound states of gluons, or ’glueballs’) 


Aj* | 0.943(39) [2.5] | 0.988(38) | 0.152(53) 
Ag | 1.03(10) [2.5] | 0.999(32) | 0.035(21) 


(Glueball Regge trajectories - Harvey Byron Meyer, Lincoln College -Thesis 
submitted for the degree of Doctor of Philosophy at the University of Oxford Trinity 
Term, 2004) 


We note that 


V £(2)—1 


= 0.98638703 13564812915... (a°/6 — 1)41/32 


90 


For p(400) = 6.7271435... x 10° , we obtain: 


Mass = 15.9245 
Temperature = 7.70483e+21 


Radius = 2.36505e-26 


From which: 


sqrt(((1/((((4* 19623644 15e+19)/(5*0.0864055%2)))* 1/(15.9245)* sqrt((- 
((((7.70483e+21 * 4*P1*(2.36505e-26)43-(2.36505e-26)%2))))) / (6.67% 10%-11))))))) 


Input interpretation 








,| 4.1.962364415.1019 1 | 7.70483~107! 47 (2.36505. 10-26 -(2.36505..10-7° 7 
5 <0.08640557 15.9245 V eS | 
Result 


1.6180788003254757620215181979161402691365940272129782506661769680 


1.618078800325....= 
And again: 


1/(sqrt(((1/((((4* 1.9623644 1 5e+19)/(5*0.0864055%2)))* 1/(15.9245)* sqrt((- 
((((7.70483e+21 * 4*Pi*(2.36505e-26)*3-(2.36505e-26)%2))))) / ((6.67* 104- 
I1))))))))A1/32 
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Input interpretation 





l 





32 4.1.962364415-1029 : / 7.70483 107) 4 7 (2.36505.10-“9 3 42 36505-10-20}7 
5 .0864055" 1s.9245 yj 6.67107}! 

Result 

0.9850/36... 


().9850738.... as above 


For p(800) = 5.7331225...*10°’ , we obtain: 


Mass = 464886 
Temperature = 2.63927e+17 
Radius = 6.90432e-22 


From which: 


sqrt(((1/((((4* 1.9623644 15e+19)/(5*0.0864055%2)))* 1/(464886)* sqrt((- 
((((2.63927e+17 * 4*P1*(6.90432e-22)3-(6.90432e-22)*2))))) / ((6.67%* 10%-11))))))) 


Input interpretation 








4. 1.962364415.1019 1 2.63927 10)? 4 (6.90432. 10-77 F -(6.90432. 10-77 7 
5 0,0864055" 464886 VY 6.671071} 
Result 


1.6180789473527642039118948505 1600855398607396788 16750916391012449 


1.61807894735....= 
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And again: 


1/(sqrt(((1/((((4* 1.9623644 1 5e+19)/(5*0.0864055%2)))* 1/(464886)* sqrt((- 
((((2.63927e+17 * 4*Pi*(6.90432e-22)*3-(6.90432e-22)2))))) / ((6.67* 107- 
11))))))))A1/32 


Input interpretation 





l 


| 5 .0864055" 464886 \ i eaaaE |, 
Result 
O.9850736... 


().9850738.... as above 


From the values of the three calculated masses 
Q.0122380; 15.9245; 464886 


after some calculations, we obtain: 


1/(55-3)(0.0122380 *15.9245 * 464886)-13-(((V(10-2V5) -2)M(V5-1))) 


Input interpretation 


Y10-2V75 -2 


i 
——  (0.0122380 « 15.9245 = 464686) — 13 - 
55-3 V5 -1 


Result 
1729.00... 


1729 
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This result is very near to the mass of candidate glueball f)(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. (1728 = 8° * 3°) The number 1728 is one less than the Hardy—Ramanujan 
number 1729 (taxicab number) 


(1/(55-3)(0.0122380 *15.9245 * 464886)-13-(((V(10-2V5) -2)K(V5-1))))*1/15 


Input interpretation 





| Y10-2v75 -2 
(0.0122380 » 15.9245 « 464886) — 13 — —————————_ 


55-3 V5 -1 





Result 
1.643815332994209637496016787 1465 120280448066256376775 180753380930 


2 
1.64381533.... = (2) = = = 1.644934... 


(1/27(1/(55-3)(0.0122380 *15.9245 * 464886)-13-(((V(10-2V5) -2)K(V5-1)))- 
1))42+276 


Input interpretation 
1 
af 


Result 
A379.01... 


4372.01.... = 4372 


1 V¥10-2V5 -2 
—— (0.0122380 = 15.9245 « 464886) — 13 - ————————__ - 1 + 276 
155-3 V5 -1 
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where 4372 is a value indicated in the fundamental Ramanujan paper “Modular 
equations and Approximations to 7” 


Hence 
64933 = ee" _ 944 276e7-7V™ _..., 
649524 = 4096e—"¥ 22 +4 ..., 
so that 
64(g34 + 9524) =e" — 24 4 43720 7V™ +... = 64{(1 + V2)? + (1 — V2)"}. 
Hence 


em V22 _ 9598951.9982.... 


2((1/27(1/(55-3)(0.0122380 *15.9245 * 464886)-13-(((V(10-2V5) -2)((V5-1)))- 
1))2) 


Input interpretation 


2 
1 1 Y1o-2v5 -2 
ee (0.0122380 « 15.9245 » 464.886) — 13 —§ —————- - | 


2\— 
|27|55-3 ¥5-1 





Result 
8192.02... 


8192.02....~ 8192 


The total amplitude vanishes for gauge group SO(8192), while the vacuum energy is 
negative and independent of the gauge group. 


The vacuum energy and dilaton tadpole to lowest non-trivial order for the open 
bosonic string. While the vacuum energy is non-zero and independent of the gauge 
group, the dilaton tadpole is zero for a unique choice of gauge group, SO(2'’) ice. 
SO(8192). (From: “Dilaton Tadpole for the Open Bosonic String “ Michael R. 
Douglas and Benjamin Grinstein - September 2,1986) 
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Mathematical connections with some sectors of String Theory 


From: 


Modular equations and approximations to 70 - Srinivasa Ramanujan 
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372 


We have that: 
Hence 
6492 = e944 276e-"V™ _..., 
649574 = 4096e—7V 24 4... , 
so that 
64(934 + 952") = e"V™ — 244 48720 7V™ +... = 64f(1 + V2)? 4 (1 — V'2)"7}.. 
Hence 
em V22 _ 9508951.9982.... 
Again 
Gaz = (6+ V37) | 7)z, 
64624 = e™ V9 4944 276e77V™" 4 
G;4 = 4096e-™V3" — 
so that 
64(G24 + Gz24) = e™ V3" 4.24 + 4372077 V9" _ ... = 64{(6 + V7) + (6 — V37)5}. 
Hence 


e™V3T _ 199148647.999978. 


Similarly, from 





958 =. 
we obtain 
F ort 12 P 50 12 
fe ea ere as Hy — ! _ 4/9 
64(g24 + go24) — eo V58 _ 24 4 4372e~7 V8 4... — 64. a 4 aa 
Hence 


e™V88 _ 94591257751.99999982 . 
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From: 


An Update on Brane Supersymmetry Breaking 
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


From the following vacuum equations: 


a ge i et caer aaiels 
YE 


of | 2B) 9/2 nWh\O1LoR®) a 
h? (> £. —_ 20) ee 2(8-p)C+26, @ 


i6fe oO" a — 
(7 — p) 


, ¥ h? Hi se cece 
(A - — ke~?4 — 16(p + 1) (: —p _ coon e 28—p)C +285 sty) 


we have obtained, from the results almost equals of the equations, putting 


4096«""%' instead of 


o—2(8-p)C+2By ¢ 


a new possible mathematical connection between the two exponentials. Thence, also 
the values concerning p, C, 6g and @ correspond to the exponents of e (1.e. of exp). 
Thence we obtain for p = 5 and fz = 1/2: 


e C+ = 4096e-7V18 


Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 
exponential has a coefficient of 4096 which is equal to 642, while -6C+@ is equal to - 


mv 18. From this it follows that it is possible to establish mathematically, the dilaton 
value. 
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For 


exp((-Pi*sqrt(18)) we obtain: 


Input: 


exp(-m V 18 | 


Exact result: 


37240 
i 


Decimal approximation: 


1.6272016226072509292942156739117979541838581136954016... x 10° 


1.6272016... * 10° 


Property: 


=J ig i rE 
e **" is a transcendental number 


Series representations: 


— E12 
— rv lf r™ uae le | 
_rv¥ 18 i = el oe 
ts = £ 


= hh 
aa 18 = exp a4 17 > . LF 2K 


Kk! 
k=O 


ot Ejeg Res, 17™ E>. - s|T(s) 
em VIB _ exp| - Z 


ZV 


Now, we have the following calculations: 
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e ol +P — 4096e-7V18 


e~™V18 — | 6272016... * 104-6 


from which: 


*_ e-6C+b = 1 6272016... * 104-6 
4096 


0.000244140625 e~6°t? = e-*V18 — 1 6272016... * 104-6 


Now: 
In(e~™¥"8 ) = —13,328648814475 = —nV18 


And: 
(1.6272016* 10%-6) *1/ (0.000244140625) 


Input interpretation: 


1.6272016 1 
10° 0.000244140625 


Result: 
0.0066650177536 


0.006665017... 


Thence: 


0.000244140625 e~6Ct? = e-tv18 
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Dividing both sides by 0.000244140625, we obtain: 


0.000244140625 — _6cig _ 1 ie 
0.000244140625 ~~ 0,000244140625 


e~©©t? = ().0066650177536 


((((exp((-Pi*sqrt(18)))))))* 1/0.000244140625 


Input interpretation: 


ee ne 
exp| vy 18 | 0.000244 140625 
Result: 
0.00666501785... 


0.00666501785... 


Series representations: 











exp(—a ¥ 18 | a (2) 
ee og expla 17 yi |2 
0.000244141 = ke 
— L\vey 1 
exp(—7 ¥ 18 | | i — | a] eat 
St ah cpl 17 3 
0.000244141 a 2 ki 
= , ‘i —§ | f 1 7 j : 
exp{—-nV 18 | T Mi-0 Res, Ll? r| ; s|T(s) 
——___—_—. — 4/)96 exp] — ——— 
0.000244141 IVa 
Now: 
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e~©©*? = ().0066650177536 


1 


oe ee) 
P| wy 18 | 0.000244140625 — 


-1y¥ 18 | 
0.000244140625 


= 0.00666501785... 


From: 


In(0.00666501784619) 


Input interpretation: 


log(0.00666501784619) 


Result: 


-5.010882647757... 


-5.010882647757... 


Alternative representations: 


log(0.006665017846 190000) = log,(0.006665017846190000) 
log(0.006665017846 190000) = logia) log,,(0.006665017846190000) 


log(0.006665017846190000) = —Li1(0.993334982153810000) 
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Series representations: 


* (-1)* (-0.9933349821538 10000)" 
log(0.006665017846190000) = - 5" ——— 


k=] 


arg(0.006665017846190000 — =| 
—— eee + 
2H 


= 1)" (0.006665017846190000 —x\" x“ 


logix)- i fo 
k=l 


log(0.006665017846190000) = 2: n| 


arg(0.006665017846190000—-2z9)). (1° 
log(0.006665017846190000) = naan aed log| — 
iT 
arg(0.006665017846190000 — za) 
2a 
* ¢-1)* (0.006665017846190000 — zp }* zo" 


kk 








2g - 


log(Zo) + log(Zo) — 





g 


gel 


a 
Il 
_— 


Integral representation: 


“CLOOB6650 17846100000 | 
log(0.006665017846190000) = | at 
uw ] 


In conclusion: 
—6C + @ = —5.010882647757 ... 
and for C = 1, we obtain: 


d@ = —5.010882647757 + 6 = 0.989117352243 = ¢@ 


Note that the values of n, (spectral index) 0.965, of the average of the Omega mesons 
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to 
the following two Rogers-Ramanujan continued fractions: 
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a 


e > e 











V(g-1)V5 - +1 i 
1+ : oF 
e 
1+ 
1+.. 
a: en 75 
ie —] -———.— 0.9991 104684 
e 
9! tan 
be (pis? -1 1+ ——_ 
Pi 
1+ 
1+... 


(http://www.bitman.name/math/article/102/109/) 





The mean between the two results of the above Rogers-Ramanujan continued 
fractions is 0.97798855285, value very near to the y Regge slope 0.979: 


vw | 3 | me = 1500 | o979 | —0.09 


Also performing the 512" root of the inverse value of the Pion meson rest mass 
139.57, we obtain: 


((1/(139.57)))41/512 


Input interpretation: 
_ 


519 —_—_—— 
\ 139.57 
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Result: 
0.990400732708644027550973755713301415460732796 17855555 1684... 


0.99040073.... result very near to the dilaton value 0.989117352243 = @ and to 
the value of the following Rogers-Ramanujan continued fraction: 





25 e*5 
—_ zs ©. ° aa eee 
es ee aah 
144) p°4/5? -1 iA 
e-tavs 
1+ 
1+... 


From 


AdS Vacua from Dilaton Tadpoles and Form Fluxes - J. Mourad and A. Sagnotti 
- arXiv:1612.08566v2 [hep-th] 22 Feb 2017 - March 27, 2018 








We have: 
20 
h? | , 
= = ) +. 5 Pe? (2.7) 
For 
T = ig 
c= 1 
we obtain: 
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(2*e4(0.989 1 17352243/2)) / (1+sqrt(((1-1/3* 16/(P1)*2*e%(2*0.989 1 17352243))))) 


Input interpretation: 


7 ec MBE] 1Lia52243/2 





| 
l ty 1- : 16 p20.989117352243 


e 


sy 


Result: 
0.83941881822... - 
1.4311851867... : 


Polar coordinates: 
r = 1.65919106525 (radius §@= -59.607521917° (ancle 


i 


1.65919106525..... result very near to the 14th root of the following Ramanujan’s 
class invariant Q = es Mas ak = 1164.2696 1.e. 1.65578... 


Series representations: 


?) eo 8911 73522430000/2 


en 
pee 89 BP11 F3522430000 
[eee 


L+y a2 


9 eo 40455867612 15000 


, 1. 
1 l6el 782 34 7044 86000 = "7 7 ij el O78934 7044 86000 Lk , : 
Ss 2 fala 2 | 
\ 3m k=0 116 72 . 


7) e S891 173522430000/2 


l6e* 0.989] 1 735224 30000 
i+. /1-_ keer 
: \ 30° 
7 
3 pb 45586" 61215000 
Po (3 (_£ 278234 7044 86000 y* (2) 
1 | 7 16el P8234 7044 86000 cam | 16! | e: 3 Me 
: \ 30° pas Lt 


y po 8911 73522430000) 2 


| 2. 0.98911] 73522430000 





| L6e* 
1+,/ 1- 
\ 35 
’) pl 4455867612 15000 
, ] 278234 7044 86000 
-; Li lie 7 Kk 
ills Pas i 
From 
h? 
320 CO 
we obtain: 


e(4*0.989 117352243) / (((1+sqrt(1-1/3*16/(P1)42*e4(2*0.989 1 17352243)))))47 
[42(1+sqrt(1- 
1/3* 16/(P1)42*e4(2*0.989 1 17352243 )))+5* 16/(P1)42*e4(2*0.9891 17352243) | 


Input interpretation: 


et 0.9891 17352243 


io 


OO 
1 16 Oso1l1lyT ; 
[1 4 y 1 = : = e O.S8C 117352245 
oo 














a 2 1 n 
AD 1 4 | 1 _ 1 16 eo O.S88°117S52245 1 [= 16 ae 0.8811 Fs52245 
Y 3 x : 
Result: 


30.84107889... - 
20.34506335... i 


Polar coordinates: 
r = 54.76072411 (radius), @ = —-21.80979492° (angl 


54.76072411..... 
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Series representations: 


ee a ee et 
16 e2  9-9891173522430000 5 16 e@  0-98911 73522430000 
Lt.) << —.. —__— _-——_—_——. __—_—— 
\ 32° ne 


| 7 


| 16 @2 © 0-9891173522430000 
4.0.9801173522430000] /|4 | | 
€ / oe 


\ 3 x 
SOS S4704 1135458000 | 3.0564F8o4nsoT2000 2 3.0564F04nso7T2000 2 
2 |40 @ +2le x t+tile 1 


, 16 ep P7823470448 6000 on | 3 f ; p 97823470448 6000 -k : / 
———9° SC es eee 


\ 32 A\i6 2 


2 
wm j}l+,]- 
\ 3x7 nx 


7 
| 16 @1-978234704486000 oo . 9 f | 197823470448 6000 ) | 1 | 
co ne [— ———— 2 
ae 16/ | Ike 


= 


| 16 e 0.08911 73522430000 5 16 e 0.08911 73522430000 
42)14,) 1 —————— [+ alias Sho a 
\ 3x7 = 


I eer eee oe ? 
16 pe 0.989] 173522430000 
4°. 0.8891] 1 73522430000 / | 
: = 


3x 


a OS 4704113458000 395646040 8072000 2 3.0564504n8072000 2 
2/40 ¢ +2le x tile 7 


- l6e 1.97823470-448 6000 s) iE 72 
\ 3x7 k! 


k=O 


i tsk. ciuneenaer erent 9K ol 978234 704486000 ,-k 1 7 
| 16 el 978234704486000 ov |-=) | (- ) 
a |14 ee S" 16 na alk 

\ 3x7 : he! 


k=O 


oe? L- 1.878234 704486000 , 
(- =| ——- “3h i 
/ 
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| | | 16 e 0 .O80O 1 173522430000 5 16 e* 0.08801 173522430000 | 
43)1+,) 1 ————_—__ ere LLCS 





T 
\ 3x r 
4 
| 16 2 0.88911 73522430000 
4 0,.9891173522430000 | / I, £ 
e Pie 
\ 3° 


5. S34704113545 8000 ' 3.556460408072000 2 : 3. 25646040 8072000 
ple. +zle vr t+eZle 


16e@l 9 8234 7044 86000 ve 





a he. — (“1 a (1 7 an2 — Zo | zor / 
V 20 2 | 
we (1k (1), (1 — AeA BION oak) 
Ney ¥ LL: an 
- V 20) 2 . u 





tor jnot (7, €R and - 


From which: 


e(4*0.989 117352243) / (((1+sqrt(1-1/3*16/(P1)42*e4(2*0.989 1 17352243)))))47 
[42(1+sqrt(1- 


1/3* 16/(Pi)42*e4(2*0.989 1 17352243 )))+5* 16/(P1)42*e*(2*0.989 1 17352243) ]|* 1/34 


Input interpretation: 


Py 


1 16 16 1 
49/14 foo Pa 0.9891 17352245 25% — = 0.989117352245 a 
eos: 34 


e O.989] 1 /3502245 






a: 


a 
1 — 2 ye 16 p2*0.989117352243 | 
3 


Result: 
1.495325850... — 
0.5983842161... i 


Polar coordinates: 
r = 1.610609533 (radius), @ = —21.80979492° (ancle) 


1.610609533.... result that 1s a good approximation to the value of the golden ratio 
1.618033988749... 
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Series representations: 





16 e 0.9891 1735922450000 


312 , 2 





- lobe 0.9891] 1735224500000 


42)}1+,/ 1=- 





16 e 0.9891 17352245000) 


37 





Py 0.9891 1735224500) / 1— 


34 )1 +. 


ore Pia a aL a a pre eed pa a 


40 


+ 2] 


+ 21 





16 p78 234 704486000 im 2 yk | oF 78234 704486000 | | 1 | 
(Sly ay 
| 3x7 oN 167 | nr k 


















7 

16 e1:978234704486000 cog \p ¢ ,1.978234704486000 \-k ¢ 1 
Fax 1+.) —=———— yy Gy — 2 
31° eas | Pa k 

16 2" 0.9891173522430000 B16 e2” 0.9891173522430000 

42)1 +. —$—$—$ $$ _______—_- “7 pe 

37 a 
| 7 
16 2" 0-9891173522430000 
4.0.9891173522430000 | /|., i 7 
£ / 3411+ .( 1 — —_— — — 
| 37 
AQ @b334704113458000 51 .3.956469408972000 2 44 ,3.956469408972000 _ 2 
3 k pl 978254 704486000 = 1 
anaes A sa 3 
3 n° ry k! 
. . . 34k | 1.97 8234704486000 ,_- 1 7 
; 16 e1-978234704486000 (-*) a a (-), 
yar |l+./ -——————— » 
\ 3a” k! 
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16 e 0.9891 17352245000) 


31 


4 


e' srs 1+ ‘ 


9,93-470-41 15458000) . 
40 ¢ +2le 


oo (-1) 
wz )* : 


k=0 


ae (1 - lbe 


o (—1)* (- 


1— lig 
17 x 1+ V0 ), 2 


J +" a a : _ a foe a 
for (not (zp €R and -< zp = O0}) 


Now, we have: 





— 4a? 
A» >R- 


= 0.989117352243 





3.99D409408 97200) 


5 lbe 0.98911 73522450000 


x 


16 po 0:9891173522430000 
1 - ee _— 
37° 





, 2.956469408972 000 
x +21le 


L.O7E234704486000 ky 
— Zo | im 
3x 
k! 
6 @) -978234704486000 


3n° - 0) 
k! 
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(2.10) 


From 





we obtain: 


((2*e*(-0.989117352243/2))) / 
((((1+sqrt(((141/3*(4Pi*2)/25*e4(2*0.9891 17352243)))))))) 


Input interpretation: 


 ¢ 0.980] 17352243/2 


| 
: i i l 7 oso117 
L+) 1+ : & (4.7) ¢ 0.080117352243 


Result: 
0.382082347529... 


0.382082347529.... 


Series representations: 


a. 0.9891 1 73522430000/2 
: = 9 i pb -49455 867612 15000 
=a} 


| = 

| (4n7)e" 0.98911 FsS224350000 

1+ \ 1+ ESS 
axaa 


a Oe 


| 4 ph:978234704486000 2 oo 75 yk nanesaeseaaucacy Ge 
*\ 75 ait “] 
k=O 








5 p0.9891173522430000/2 | 
e _9 i -0-40455867612 15000 
=2/) 


(4 n*| e- 0.98911 73522430000 


liy 1 + ae 
| ¢ maaaesoetaiean AF re 75 \e LOTE234704486000 2 ,—k 1’ 7 
\ 75 ra 7 
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1 2 0.98911 73522430000/2 


| pg 2) 2 0.98011 73522430000 
1 + pL + — qi cy- 
\ 3.25 

2 
KI 1) 4 pl 278234 7044 86000 T= f- : 
—— (=1) \-3 | 1+ as a = 
pt-4945586761215000 | 4. fe es 2 Hk | 75 
OP Luk=0 k! 


for (not (zo eR and - 


From which: 


1+1/(((4(2*e*(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P1%2)/25*e*4(2*0.989 1 17352243))))))))))) 


Input interpretation: 


1 
(4. 
0.986 735224 3/2 
4 g pO. 98911 Fas 224.a/2 
—— lll 
14) 147 (55 (477 je 0.98911 7352243 
Result: 


1.65430921270... 


1.6543092..... We note that, the result 1.6543092... is very near to the 14th root of the 
following Ramanujan’s class invariant Q = Cr = 1164.2696 1.e. 
1.65578... 


Indeed: 
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_ 41/4 
Gos = P'AQU® =(V5 + 2)'° (% 4 (VT01 + 10)*/4 


x (cas0v5 + 29V'101) + 





Thus, it remains to show that 


(1305+ 29101) +1/ 169440 + 7540505 = : 





which is straightforward. LI 


3 
(nae eee) = 165578... 





Series representations: 


i 


4 (2 ¢-0.9891173522430000/2) 


rs -reR— OO ——nSW OOo —_——— 
| i4 r= \ c= 0.989] 1] 735224 30000 
1+- . 


My 3.25 
0.49455867612 15000 sgaissuauaauiete 
1 7 l 0.4045 5867612 15000 | 4 etomzeerosatoon 52 
+, +35 # | ss: 
: 8 \ 75 
mm | 1 
Ss" (= } ( 1.97823470448 6000 sil = 
oe le T 
4 LE 


k=O 


| ] 
LA = ee 
4 (2 0.98911 73522430000/2) 
—— oS OS 
| (472) e2 © 0.98911 73522430000 
14, {| 14-—___—_—__—_—________——_ 
*y ° 3625 
pf 49455867612 15000 


l 
1 4 —?7 © 7p 9455867612 15000 
8 8 75 


4 pl: 978234704486000 2 
5 (-2)° [p1- 97823470448 6000 ry* (- 1) 
ke! 


k=O 
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el 40455867612 15000 


| 1 | 
1 + ——_______________ = ] + ————___—_ + 
42 ¢-0.98911 73522430000/2) g 
| I 
F (4 x2) e2 0.98911 73522430000 
ty 3025 
4 1.978234704486000 _2 ae 
| 1) f4 4 : 

1 — « (-1}$ (-= | [1 + a" d | z5" 

~ 20.4945586761215000 ./ > atk 75 

8 " ke! 


k=O 


fer |net | I Ran | 


And from 





we obtain: 


e(-4*0.989 1 17352243) / [1+sqrt(((1+1/3*(4P1%2)/25*e4%(2*0.989 1 17352243)))|47 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243)))- 
13*(4P142)/25*e*(2*0.989 1 17352243)] 


Input interpretation: 


e 4-0. S891 1 Faa22435 


[1 ; i 14 ! a (4 x°)) o200.989117352243 | 


49}. 4 i Lo 1 (— (42°) 9270.989117352243 _ 44 (= (4°) 9270.989117352243 
; i SAZB* , a, 
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Result: 
—0.034547055658... 


-0.034547055658... 


Series representations: 


| | 
(4 r | e 0.8891 173522430000 


42)1+ ' 1+— aT (4.27) 13 2 0.9891173522430000 
‘eres 
4 0.9801173522430000 | / | 4 | | 1, ele - 
| Y 9x25 = 


1.O7823470448 6000 3.956460408°072000 2 
—|/427|-25 ¢e +52 ¢e rr — 


-————__—— 
1.O7823470448 6000 
1.078234 70448 6000 l4e nt 
25 ¢ \ 75 


Pia] 


_ #3 ‘ ; L.OFe23470448 6000 24-* | 
YZ] n°) 


f a5 sae 13-45 8000 
4 | 


+e ee 


k=O 


—_______- 
OF F 60 ic , r ] 

- | Time a ) (= } (decile 7 \* | 3 
\ 75 a k 
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2 0,9891173522430000 
| | | ii) | salle _ - Ae ia ee 


1+,}1 | 
ty ot 3.25 


ee va ae eee eee 
(4 1) p2  0.9801173522430000 
ox 29 


—} 0.98911 73522430000 ! | 
e sea ee 


7 [: 1a 1.O7823470448 6000 +59 eo 2a bses0 8972000 a” 7 


———_—_———- 
1.07823470448 6000 

1.07823470448 6000 l4e x 

25 @ ] 

75 


UL 
ss (- = a ala ry" l- | 


2 k ~ 


k=O 








f 5.93470411345 8000 
i 25 e 


| | 75\k / 1.978234704486000 _2y-k (_1) \" 
i | 4 p)978234704486000 2 0 | ri (e x | . I. 
\ 75 = k! 


1+./ 14 


_— i \4 nx} 13 Pe 0.928911 73522 430000 
\ 3.25 ago 


Pn eee et 7 
(4x7) e 0.9891 1735224350000 | 


—4| 0.9891] 173522430000 / 
ri Pl1l¢ | 1+ 


| (4 nr?) e2 * 9-9891173522430000 
42 ——E—————————————e 


axa 


1.07823470448 6000 3.956460408°072000 2 1.67823470-448 6000 
—||42 |-25 e +527 ¢@ x —-25¢e 


1.978234 704486000 _3 vk  y 
_ « (1 (-= ] [1 + ee — Z9 | Zo" 
Vz 3 2 fk 75 / 95 
; ke! , 
k=O 
5.93470411345 8000 


\ 1.782 2 ' Fy 
ca 1k (-1) (1 Fi 4 pl VSS - x9) zk 
1+ 4 Zo b> - 
ke! 
k=O) 


From which: 


AT *1/(((-1/(((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P142)/25*e4(2*0.989 1 17352243))))]A7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 


13*(4P142)/25*e*(2*0.989 1 17352243))])))))))) 
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Input interpretation: 


- —4 0 O89] 17352245 


r 


i i 
AF | —| 1 i 1 i 
; 4 





wd 


| 1 i i) 2 0 S881 1 Fa 52245 
hy fd [42° )Je | 





ae ; : i i I (— (42°)) 4 0.989117352243 _ 
3425 | 


13 ee (4 2 ) o200.989117352243 
20, 


Result: 
1.6237116159... 


1.6237116159.... result that is an approximation to the value of the golden ratio 
1.618033988749... 


Series representations: 


| (4 r | e 0.0891 173522430000 


+,| 1+ ———————__ -- 


_|4a7 /4 if et 0.9891173522430000 | 45 | 7 
fd \ ax 25 


i , 

2 2 0.98911 73522430000 

— |4a°)13e ! 

20 | ! 

es ee fe 
; O80117 
| | [4 x7) e 0.98911 73522430000 

+) 1 - —_i — —— = 


\ 3.25 


oO; =) oO; 
1974|-235 aoe 7823470448 6000 oo oe 5O460-40 8972000 a _ 


-————————— 
1.O7823470448 6000 
9G , 197823470448 6000 | 4e nm 


\ 75 
a 5k =e _k 1 
\" I ean x”) |: | | | gg 93:934704113458000 
boo 4 ke ! 


L.OTE234 704486000 oo L , 
l4e m S75 LOTs234704486000 2)\-« 
1+,)| ———__——_- - [e aT 


\ 75 


ae 


k=O 
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(4 p2) 2 0:9801173522490000 


-|47 /1/ _-# 0.9891173522430000 | 45] 4, | 7” 


ox 25 


~ (4 x} 13 Pe 0.98911 73522430000 i 


| |e" 0.8891 173522430000 


LA Le —— = 
i 3x25 


7 7 
1974]-25 er 823470448 6000 +59 p23 646040 8972000 x = 


i rer 
| 1.07823470448 6000 
1.97823470448 6000 | a 
25 @ 12 eens as 
\ 75 
7 k& ; P 
5 (- 2) (ee x2)* (-+) 
ey MA NK I 95 pi 93470411945 8000 
ke! 


k=0 | 
| | | 75\K » 1.07823470448 6000 Se a 
| 4 pl-978234704486000 2 aru, (e x | ee 

L445] i L,) 


\ 75 = k! 


x |e" 0.9891 173522430000 


ee er 


_|47 iy i e 4 0.9891173522430000 | 49 | 4, 
a; \ 3x25 


oe (4 x | 13 Pe 0.98911 73522430000 f 


7 
| (4 p2) 92 0.9801173522430000 


1+ 1+ 28 — 


1 1.O7 823470448 6000 3.956460408°072000 2 1.O7823470448 6000 
1974 |-25 e +527 ¢@ yr —-25be¢ 


| . 1.978234704486000 _2 k 
1 4 
« (-1)° Pak (1 = 75 : - 20 Zo 
ai , / 
/z0 >, 7 25 
k=O) : 
§.93470411345 8000 
1.978234704486000 _2 ko 4y7 
k ( l ( 4¢ I -k 
or (—1)" (—=], (1 + —————— -29| & 
| lcs 2h 75 0} 0 
1+ ) 20 ki 
k=O) : 
for (not (Zo €R and -w< z9 S$ 0} 
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And again: 


32((((e*(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))|%7 * 
[42(1+sqrt(((14+1/3*(4P142)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))])))) 


Input interpretation: 


po 400.989117352242 
32 


Tr 


: as ) 
r _ \ 1+ : Fe (4.17)) ? 0.089117352243 | 


Leyte; & (An?) )e? o.9RPnI 7982249 _ 13(= (42°) Je" neta 


22] V 34 





Result: 
—~1.1055057810... 


-1.1055057810.... 


We note that the result -1.1055057810.... 1s very near to the value of Cosmological 
Constant, less 10°” , thence 1.1056, with minus sign 
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Series representations: 


[ a) 2 -0.9801173522430000° 
25 o4 0.9801173522430000 49\14 | Pe i si aaa 
\ 3x25 


/ 


= (4 x* | 13 e 0,989] 173522430000 f 


[— 90 er ee 


(4°) e7 O.9891173522430000 | 


SS ar — 


T oO OF 
1344 |_235 Ped. 823470448 6000 eo a 5 h46040 8072000 eS _ 


a ee 
1.07823470448 6000 
95 ¢)978234704486000 | 4 ¢ nr 


\ 75 


,} (= y ace x \* | 
k=O 


I, : 
| 1.97823470448 6000 on 
| c. icaiaiias i |= } genera we * | | 


f 5.034704113458000 
| | 25 @ | 


ae oe ae 


eee 


1+. 
\ 75 a\ 4 
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ao 0.9891 1735224350000 AD le | 1+ ! 
\ 3.35 


2 (4.7) 13 &* 0.9891173522430000 ||| / 
20 | ; 


(4 — | e 0.C89° 1173522450000 
1+./ 1+ —Mm —__ |! = 
\ 3.25 


1944/95 e L.O7823470448 6000 452 en 2a bsbe40 8872000 _ 


1.27 823470448 6000 
1. 278234704448 6000 | 4 etommseraastona 52 
25 ¢ ee 
\ 7 
l 


- (- 23)" (e1:978234704486000 2)-k (2) 
! El] || og ,.5.934704113458000 


2 


a\ 4 
Sy 


=O 
| | | 75 \K ) 107823470448 6000 - jf 1 
pogroms ; ara (e x | aol! 


k! 


7 


1+ : 
| \ a k=0 


| (4,2) 2 0.9891173522430000 


35 07° 0.98911 735224350000 AD 1+ | l+ / 
\ 3.25 


i (4 x} 13 Pe 0.98911 73522430000 ! 
95 i; 


7 
(4 y2) 92 0-9891173522430000, 


1+ )t+ =r 


1.07823.470-4448 6000 3.0564604n8072000 2 1.07823470-448 6000 
1344 |-25 e +527 @ x —25e 


el 978294 704486000 2 kg 
ra 20 2 


« 1 (-2) 12ers 
V zo 3 2 tk 7 75 / 95 
k=O ° 
5.934704113458000 
1k a) (1 _4 ——re re zo) zak 
1+ Zp > 7 
k=O ° 


for (not (Zo €R and -»< z95 0) 
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And: 
-[32((((e4(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))|*7 * 


[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))]))))|A5 


Input interpretation: 


3 —4 0.9891 17352245 











—|32 | - a 
1+ i 1+ a1; a = (4x°)e p2'0.989117352243 
l l af | oF 
c af | 1+ 4 5g 4)? 0.989117352243 _ 
ge! Tt en 
[= (427). 9891173522 
Result: 


1.651220569... 


1.651220569.... result very near to the 14th root of the following Ramanujan’s class 
invariant Q = (Gsos/G1o1/5) = 1164.2696 ice. 1.65578... 
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Series representations: 


Fak San eae ineanons: 


| (4 x) 2 0.9891173522430000 
+,| 1+ 


\ 3x25 


—4 .0.9891173522430000 
—|| 32 e 427 \1 


1 Ape eee / 
a6 , / 
——_—_—____________—_ 


| (4 a2) @7 *0.9891173522430000 
1+,/1+ : 


Vo BBE 


i a2 ea 
| | A, L.OT823470448 6000 a 
4385 270057 140 224 |-25 +52 ¢ 9782844486000 52 _ 95 \ as 


5 

oe 1 \ 

3 (= y ( Love2347044e6000 2)\-* | = | / 
ete ri a 2 

io 4 EK, 


re 
| A pl 97823470448 6000 


7G GIe eo 14+ | 
\ 75 


2) 
‘ (ey L.OF823470448 6000 2 | | 
€ aT 
4 


& 
Pe od pe 
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| nx} 2° 0.98911] 73522430000 


32 et *0-9891173522430000 Jagla4 144 | 
ox25 


1 (4 x} 13 Pe 0,089O1173522430000 } 
95 / 


7a 
| (4 92) 92 0-9891173522430000, 


oe 
* ° 3.25 
| 4 pl 978234704486000 2 
25 .| 


4.385 270057 140 224 |-25 +52 @ 77823470448 6000 | 2 \ 75 


(- se \ (e 1. 97823470448 6000 yh e ! ) 5 | 
| 


y 
b=0 k! 
0765 695 ol? 78234704486000 |. | | 4 9} 978234704486000 2 
\ 75 
35 


7S ¢ Lovezs47044e6000 2)-k (1) 
( ral le ) | ah 


s = 
k=0 k! 


Pome 0.08911 73522430000 AD 1+ 114 
\ 3.95 


ae (4 x} 13 Pe. 0.S891 173522430000 i 
25 | 


Fy 


| 
1+,/1+ Ta0E 


\ 


4A 385 270 057 140 224 |-25 452 @ 9782347480000 72 
| [- 1" 4 ol 78234 7044 86000 r= i ft 
or (—1) eel [1 + a2 — 20 | Zo 
| 


25m ) = 
=O) ° 


9 765625 e¢ 19, 7823470448 6000 
a5 


1.978234 704486000 _2 is ! 
rl “d 
+= —— — Zo Zo" 


te Pak (1 | 75 
1l+-¥ Zo = 
k=O ° 


tor (mot (Zzg€R and —-o 
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We obtain also: 


-[32((((e*(-4*0.989 117352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))]%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13*(4P142)/25*e*(2*0.989 1 17352243))]))))]A1/2 


Input interpretation: 


po 400.989117352243 
— |}32 


Fr 


, TTT 
| fla 2) 2 79599 
\ 1 4 y 1 +2 = (4x7 )}) 0.989117352243 | 


ala 4 : 
| x "3 


1 2, 20,.989117352243 
[4x° |le - 
25 7 ‘ 





13 (— (42°) 2 0.980117352243 
Loo : 





Result: 
a) 
1.0514303501... : 


Polar coordinates: 
r= 1.05143035007 , @=-90° 


1.05 143035007 
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Series representations: 


—4 .0.9891173522430000 
Jd 42/1+,|/ 1+ 


[ee 
(4.n*) ee 0.0891 173522430000 


\ 3.25 


! 


=| 4.x”) 13 2 0:9891173522430000 | 


<= er ee 


| (4 a | ee O.88O 11 ¥ss22430000 


1+,| 1+ 


\ 


95 59 eb 9 7823470448 6000 95 | 4e 


a 


1+,| 


\ 


fo LOTez3s47o4486000 2) =k 
» (2) ( ey 
&=0 


| 


1.O7823470-448 6000 r 


in | oo 


3x25 


\ 75 


1) 

2 || /| -3:95646e408072000 

ke jit 

i aa 
1.97823470448 6000 oo 

te 5B F (erorszasrossecoe “y+ 


os a 
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Se ba ta 


‘Ve 0.9891 173522430000 AD]14 las 


\ 


ax 25 


~ (4 x” | 13 Pe 0.98911 73522430000 i 


1+) q295 


— 


! A p 197823470448 6000 r 


9559 ob O7823470448 6000 a” +95 


\ 


vk | | 
= (->) eo 1: 97823470448 6000 n)* (-2 


2 k 


k=O) 


fo 


? 
| (4 y2) 92 0:9801173522430000, 


fo 


2 


|) 


| 


4 L.OF8234 704486000 _2 
9 3:956469408972000 | | ie 0 


7S \K y Love2347448G000 2)-k / 1 
« (- 2) (e x) (- |. 


» j 


k=O) 


—4 » 0.9891173522430000 
32 e 427 /1+,| 1+ 


2 


ox 25 


= (4 x”) 13 e 0.989] 173522430000 i 


fi 
(4 y2) 92 0.9891173522430000 | 


L+ [1+ qx 95 


| 71 9559 ob O7823470448 6000 ax” m 


« (-1)* (-), [1 z= 


25% > d 
AO 
eo 2a es6e40 8972000 
ladles s (-1) rar le 
& 0 


: : ot : _ a 7 er an 
for (not (zope Rand-we z 550 


el 978234 704486000 2 


7a 


k! 


127 


k! 


el 978234 704486000 2 


7a 


(4 r | e 0.9891 173522430000 


| [4 x | e 0.98911] 73522430000 


- 0) Zo" / 


— 20 y Zo" 


/ 


7 


1 / -[32((((e4(-4*0.989 1 17352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))|%7 * 
[42(1+sqrt(((14+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))- 
13°*(4P142)/25*e*(2*0.989 1 17352243))]))))]A1/2 


Input interpretation: 


/ —4 0.9891] 17352243 








7 7 32 ee 
if : | : : 7 
\ Lh o y 1 + 1 = ee [4 x*)) pe 0.98911 7352243 | 
i 2 a 
+2 1 + y 1+- i = (42°) | O.989117352243 _ 
13 (= 4 )) 0,.080117352243 | 
25 " 
Result: 


0.95108534763... i 


Polar coordinates: 
r = 0.95108534763 . @=90° 


0.95 108534763 


We know that the primordial fluctuations are consistent with Gaussian purely 
adiabatic scalar perturbations characterized by a power spectrum with a spectral 
index n, = 0.965 + 0.004, consistent with the predictions of slow-roll, single-field, 
inflation. 


Thence 0.95108534763 is a result very near to the spectral index n, , to the mesonic 
Regge slope, to the inflaton value at the end of the inflation 0.9402 and to the value 
of the following Rogers-Ramanujan continued fraction: 
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: 
= | -—_*_____ = 0.95 68666373 


Vo-1v5 —o+1 1, 





Series representations: 


a retercesers 


! | (4n7)e 0.9801 1734522430000 
; —} 0.8801 175522430000 , ! 
-|1/] |}|32¢ ao) te 


\ | \ 3.25 





i (412) 13 @2  0:9891173522430000 / 
25° © 


/ 
eS, 18 


| (4 n*| e 0.98011 73522430000 


1+.(14 — = 
\ 9x25 
ee 
| _ | | 4 -1978234704486000 _2 
_ 5 | 9 V21 95 59 9 978234704486000 2 | or 1 a 


ic + be | 
by = i LOTez34704486000 23 -k |: | i 
— | le a an | 
A ke ty! 


—-—————— 


1.OF823470448 6000 
p25 bs be40 8972000 ie | 4 


\ 75 


y Py 197823470448 6000 ay*() | 
a) | ane 
a’ JK 
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| (4 2) 92 0:9801173522490000 


= 1/ aa 0.9890] 1 73522430000 AD|] 4 | 1+ 
| \ 3x25 


we (407) 137 0.9891173522430000 ||| / 


| (4,2) 92 0.9891173522430000 : 
1+.) 1+ ——_————_ z= 
\ 3.25 
—— 
| | 4 el 978234704486000 _2 
2 5 | 8 f21 95 _ 59 gp} 97823470448 6000 495 \ ee 


I. | | 
a |-=) (@1:978234704486000 ny | l 


ma = 
pie alk | 
a ne | 


= 


4 1.OF 823470448 6000 ne 
poe bs6edo 8972000 a: | ee 


fo 
3 (- = \ (een yt (_ ; ) 7 


2 kj 


k=O) 
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| eg 2) 2 0.9801172522430000 
_|1/| |||9a 9-4 0-9891173522430000 | 45] 4, | - ae eee 
\ ax 25 95 


Za 2. 0.98°11735224350000 i 
(4 iv } l3e } 


! 
‘ ra Pa 
(4 n7} e 0.98911 73522430000 


oe ee ek aS 1 || 7 
*yit 3.25 


7 5 | 9 [21 55 59 p) 978234704486000 2 or | x0 


| 1.978234 704486000 _2 bk 7 


7 ke! | 


: 3.95 646040 8972000 


i 
1+ V zo ) 
k=O) 

2.978234 704486000 _2 


(-1)" - >), (1 + 75 
ke! 


ror (nat (zgeR and —w< 7, <0} 


From the previous expression 


7 40.9891 1Ts522435 





fi 


1+ 1+ 1 | — [4 2°) e 0.98911 7a52243 
2425 





49114 i L+ 1 (— (42°) |e" 0.989117352243 49 (— (42°) |e" 0.980117352243 
| S\25 5 a5 


= -0.034547055658... 


we have also: 
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-20} ky : 


1+1/(((4(2*e*(-0.989 1 17352243/2))) / 
((((1+sqrt(((1+1/3*(4P1%2)/25*e4(2*0.989 1 17352243))))))))))) + (-0.034547055658) 


Input interpretation: 


1 
4+ gy pO. 98911 P35 224a72 
1+, 145 (35 (477 je 0.989117352243 
Result: 


1.61976215705... 


1.61976215705..... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


Series representations: 


1 
1 + ———_..... — 0..0345470556580000 = 
4 (2 ¢ 0.98011 73522430000/2 ) 


Ss 
| (4 le 0.989] 1 73522430000 
at 1+- 


a2 
0.40455867612 15000 


| - 
0.9654529443420000 + ——— +e 0.49455 86761215000 
| 4 @ B7RRSHroNeeOO . (= y lal ala x " | ; | 
\ oa k=0 4 ke 
1 
1 + ——___________- _ 0.0345470556580000 = 


4(2 @-0.9891173522430000/2) 


EE 
| (4 y= le 0.98911 73522450000 
| 14> 


ty 
e 40455867612 15000 


1 
0.9654529443420000 + — = + : pl 40455867612 15000 
7s Ky Love2347044g6000 2)-k / 1) 
=, le =] ak 


a™25 


aT 
A pl 97823470448 6000 x on 


| 
\ 75 = k! 
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1 
1 + ———___—_ - 0,03 45470556580000 = 
4 (2 p09 8911 73522430000/2 


= 
| (4 r= \ z= 0.989] 1 73522430000 
1+ 


ty 2x25 
-0.4045586761215000 
0.9654529443420000 + ——_ i 
| 1.978234 704486000 _2 k 
aeaktt) ie tia 
0.4945586761215000 | / > alk | 75 
—€ ¥ 20 
ks 
k=O 
for {not (zo €R and -»#< 7950) 
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Observations 


We note that, from the number 8, we obtain as follows: 


a 


G4 
a 6 2KB 


1024 


True 


a? — 4096 


2 


g* 9° — 4096 


13 4 


2 =2x8 


True 


9/3 — g1902 


9. 97 = 8192 


We notice how from the numbers 8 and 2 we get 64, 1024, 4096 and 8192, and that 8 
is the fundamental number. In fact 87 = 64, 8° =5 12, 8* = 4096. We define it 
fundamental number", since 8 is a Fibonacci number, which by rule, divided by the 
previous one, which is 5, gives 1.6 , a value that tends to the golden ratio, as for all 
numbers in the Fibonacci sequence 
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“Golden” Range 


163514839 o> 
Mean 4 (2) 





+ 1.618034 1.64493 1.65578 1.675 


Finally we note how 8° = 64, multiplied by 27, to which we add 1, is equal to 1729, 
the so-called "Hardy-Ramanujan number". Then taking the 15th root of 1729, we 
obtain a value close to ¢(2) that 1.6438 ..., which, in turn, is included in the range of 
what we call "golden numbers" 


Furthermore for all the results very near to 1728 or 1729, adding 64 = 8°, one obtain 
values about equal to 1792 or 1793. These are values almost equal to the Planck 
multipole spectrum frequency 1792.35 and to the hypothetical Gluino mass 
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Appendix 





Outlook 


Remarkably rich (apparently UNIQUE) framework 





Why a given “shape” of the extra dimensions ? 
[CRUCIAL, it determines the predictions for «, ...] 





es A. Sagnotti — AstronomiAmo, 23.4.2020 21 


From: A. Sagnotti — AstronomiAmo, 23.04.2020 





In the above figure, it is said that: “why a given shape of the extra dimensions? 


Crucial, it determines the predictions for a’. 


We propose that whatever shape the compactified dimensions are, their geometry 
must be based on the values of the golden ratio and C(2), (the latter connected to 1728 
or 1729, whose fifteenth root provides an excellent approximation to the above 
mentioned value) which are recurrent as solutions of the equations that we are going 


to develop. It is important to specify that the initial conditions are always values 
belonging to a fundamental chapter of the work of S. Ramanujan "Modular equations 
and Appoximations to Pi" (see references). These values are some multiples of 8 (64 


and 4096), 276, which added to 4096, is equal to 4372, and finally e"” 
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We have, in certain cases, the following connections: 


String Theory 
(Quantum Gravity) 


tie 


Energy scale 







Set of consistent low- 
energy effective 
Quantum Field Theories 


SiWelanlelrelave 


The String Theory “Landscape” 


- Graph axes show only 2 out of hundreds of parameters 
(“moduli”) that determine the exact Calabi-Yau manifolds and 
how strings wrap around them 


Potential 
energy 
density 


- Each point on 
the “Landscape” 
represents a single Bigs 
Universe with a particular % % 
Calabi-Yau manifold and set 7 
of string wrapping modes for its 
compactified dimensions 


- Each Universe could be realized in a separate post-inflation “bubble” 


Fig. 2 
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Fig. 3 


Stringscape - a small part of the string-theory landscape showing the new de Sitter solution as a local 
minimum of the energy (vertical axis). The global minimum occurs at the infinite size of the extra 
dimensions on the extreme right of the figure. 





Figure 2. Lines in the complex plane where the Riemann zeta 
function ¢ is real (green) depicted on a relief representing the 
positive absolute value of ¢ for arguments s = o + 17 where the real 
part of ¢ is positive, and the negative absolute value of ¢ where the 
real part of ¢ is negative. This representation brings out most clearly 
that the lines of constant phase corresponding to phases of integer 
multiples of 27 run down the hills on the left-hand side, tum around 
on the right and terminate in the non-trivial zeros. This pattern 
repeats itself infinitely many times. The points of arrival and 
departure on the nght-hand side of the picture are equally spaced and 
given by equation (11). 


Fig. 4 
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With regard the Fig. 4 the points of arrival and departure on the right-hand side of the 
picture are equally spaced and given by the following equation: 


| 
—_ 
I 
: 


with k = ..., —2, —1, 0, I, 


—, 
~ 


we obtain: 
2Pi/(1n(2)) 


Input: 





log(2) 


Exact result: 


2a 
log(2) 





Decimal approximation: 
9.06472028365438761925536589143333362034372293544759 1 1683720330958 


9.06472028365.... 


Alternative representations: 


2m 2 
log(2) log (2) 








AN An 
log(2) —_ log(a) log, (2) 
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2 an 
log(2) — 2coth-1(3) 





Series representations: 











AT A _ | 
= sr 7 rf —_— Ly LI 
log(2) 2in| Be x | + log(x) - . (-1) 28 x 
2 A 
log(2) 7 arg(2—Zq) | | 1 | | oo (-1 (2-a5)* a 
log(zo) + | “E> | (log( =) + logtzo))- oe, 
2 2 
log(2) _ [za rel aa |-argizg) ceo (-lF 2-29) af 
Ain a + log(Z) - — a 


Integral representations: 


20 AW 
log(2)[? ; dt 








Qn Ain 


log(2) eee ros)" M148) 4, 
-iety len” 
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From which: 


(2Pi/(In(2)))*(1/12 z log(2)) 


Input: 


(2 aaa | | — HT log(2)] 


Exact result: 


r 


6 


Decimal approximation: 


logix) is the natural logarithm 


1.6449340668482264364724151666460251892189499012067984377355582293 


Z 
1.6449340668.... = C(2) = = = 1.644934... 


141 


Acknowledgments 


We would like to thank Professor Augusto Sagnotti theoretical physicist at Scuola 
Normale Superiore (Pisa — Italy) for his very useful explanations and his availability 


142 


References 


A. A. Karatsuba, “On the zeros of arithmetic Dirichlet series without Euler 
product,” Izv. Ross. Akad. Nauk, Ser. Mat. 57 (5), 3-14 (1993) 


On the Zeros of the Davenport Heilbronn Function 
S. A. Gritsenko - Received May 15, 2016 - ISSN 0081-5438, Proceedings of the 
Steklov Institute of Mathematics, 2017, Vol. 296, pp. 65-87. 


Asymptotic formule in combinatory analysis — Srinivasa Ramanujan and G. H. 
Hardy - Proceedings of the London Mathematical Society, 2, XVII, 1918, 75 — 115 


Modular equations and approximations to 70 - Srinivasa Ramanujan 
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372 


An Update on Brane Supersymmetry Breaking 
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


March 27, 2018 
AdS Vacua from Dilaton Tadpoles and Form Fluxes 
J. Mourad and A. Sagnotti - arXiv:1612.08566v2 [hep-th] 22 Feb 2017 


143 


